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ALFRED H. SAMBORN, 
senior partner in Sam- 
born, Steketee and 
Associates, Otis & Evans, 
Toledo. and chairman ot 
the Functional Section 
for Consulting Engi- 
neers in Private Practice 

of the National So- 

cietv of Professional 
Engineers, believes pro- 
fessionalism begins in 

the individual consultant's 
office. His firm has gone to 
considerable expense and 
trouble to put these 
ideals into practice. 
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FLUORESCENT LAMP BALLASTS 


Yes, take a good look... you'll see the results of No matter how you look at ADVANCE Kool 
more than three years of research by ADVANCE Koil Fluorescent Lamp Ballasts, whether you 
engineers developing new grades of steel, testing are a distributor, contractor, specifier, manu- 
larger diameter wire, incorporating special insu- facturer or user, you'll see these are ballasts 
lating materials and compounds. Another look at 
test results made in a standard 40° C. CBM and 
U/L heat box will show that Kool Koil Fluores- 
cent Lamp Ballasts operate 16.5° C. to 19.5° C. 
cooler than any other ballasts tested; give up to replacement for any make ballast through 
15% more light output for higher illumination more than 1000 ADVANCE Service-Stocking 
levels and increase ballast life 314 to 4 times. Distributors in the United States and Canada. 


designed to serve you better. Remember too, 
all ADVANCE Fluorescent Lamp Ballasts are 
available individually packaged for immediate 


“The Heart of the Lighting Industry” WN Wi 
Cy” | TRANSFORMER CO. 


2950 NO. WESTERN AVE. CHICAGO 18, ILL. U.S.A. 
Manufactured In Canada by: ADVANCE TRANSFORMER CO. Ltd., 5780 Pare St., Montreal, Quebec, Canada 























ALCO Ry ers 


Hairpin purification-system exchangers are made spot- 
lessly clean inside by ALCO surge-flushing techniques. 


THE NEW SURGE OF CLEANLINESS 


Nuclear purification-system heat exchangers have to be 


spotlessly clean inside, where any foreign particles 
would become hazardously “hot.” ALCO Products, Inc. 
has provided an answer to the problem by fabricating 
these exchangers in a “clean room,” and then expurging 
them with a surging stream of detergent, demineral- 
ized water and filtered air. This unique operation—car- 
ried out while the exchanger is being rotated and 
vibrated—flushes all but a trace of microscopic particles, 
too small and few to have any dangerous effects. 
3esides cleanliness, manufacturing quality of these 
hairpin units is highly important. ALCO has built them 
of stainless steel and Monel. In each case, unique fabri- 


ALCO PRODUCTS, INC., New York - Sales Offices in Principal Cities - 


and Components - Locomotives « Diesel Engines - Heat Exchangers -S 


prings + Steel Pipe - Forgings: Oil Field Equipment: Weldments 


cation and welding problems were solved to insure the 
units’ integrity. 

ALCO is the country’s leading builder of purification- 
system exchangers. In fact, its contributions to nuclear 
design and manufacture have kept it a leader in the 
entire nuclear-component field. Nine out of 10 major 
U. S. reactors—civilian, Naval and military—include 
ALCO components, frcm steam generators to control- 
rod drives. 

If you seek solutions to nuclear-component problems, 
let ALCO prove its capability. Call your nearest ALCco 
sales office, or write: ALCO Products, Inc., Department 
143, Schenectady, N. Y. 


Makers of: Nuclear Reactors 
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PRESSURE 
GROUTING 
SERVICE 


STOP Water encroachment in underground formations with 
HALLIBURTON PRESSURE GROUTING! 


This complete service provides advanced equipment, experienced 
men, and comprehensive selection of materials job-proven on 
grouting jobs of all kinds and sizes. Helps to seal fluid leaks under 
and through dams, prevent water entry into mine shafts and under- 
ground caverns, control water in building foundations, bridge 
caissons — and used for almost any underground operation where 
prevention of water encroachment is a must! 


CALL the nearest Halliburton Division Office for full information 
on this valuable service by the world’s most experienced pressure 
grouting service organization! 


HALLIBURTON IS FINANCIALLY ABLE TO PERFORM ANY SIZE 
GROUTING OPERATION AS A PRIME OR SUB-CONTRACTOR. 
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HALLIBURTON 


PRESSURE GROUTING SERVICE 


A DIVISION OF 
HALLIBURTON COMPANY 
DUNCAN, OKLAHOMA 














HALLIBURTON PRESSURE 
GROUTING SERVICE 


DIVISION OFFICES TELEPHONE NUMBERS 
Midland, Texas MU 2-4307 
Oklahoma City, Okla. CE 6-1693 
Evansville, Ind. HA 3-6208 
Corpus Christi, Texas TU 4-6614 
Wichita, Kansas AM 5-8611 
Los Angeles, Calif. HU 3-2302 
Lubbock, Texas PO 5-5725 
New Orleans, La. JA 2-0304 
Houston, Texas CA 7-8164 
Dallas, Texas Ri 1-3841 
Shreveport, La. 2-9523 
Denver, Colorado AL 5-0461 
New York, N. Y. YU 6-7158 
London W-1, England § Mayfair 3181 
Celle, West Germany Celle 3452 
Piacenza, Italy 20-97 
Mexico City, Mexico 46-01-56 
Maracaibo, Venezuela 2109 
Salvador, Bahia, Brazil 1116 
Calgary, Alberta, Canada AM 9-6141 
Buenos Aires, Argentina 45-4944 
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How Imaginative Engineering 
Provided 


Must school air conditioning always be “too expensive”? 
Perkins & Will, Chicago architects and engineers, 


A 1 h d or ’ didn’t think so last year when they designed suburban 
i [ 0 | | t i 0 | i n g Homewood-Flossmoor High School. Without exceeding 
the school budget, they provided an air conditioned 
s area large enough for complete summer sessions, 
T 0 - i t A including 15 classrooms, the library and all administrative 
offices. Actually, cooling for 25,000 square feet added 
less than 34% to normal building cost — less than $4 


per square foot of cooled area. 
School Budget 


Homewood-Flossmoor High School, Flossmoor, Illinois. Air conditioned section 
(center) connects to other school facilities by glass-enclosed passageways. 


Architects and Engineers: PERKINS & WILL, CHICAGO 
Mechanical Contractor: THE ECONOMY PLUMBING AND HEATING CO. OF CHICAGO. 


How it was done 


Perkins & Will grouped all rooms where both heating 
and cooling were desired into one section of the school. 
An interesting design feature is the core of 15 classrooms, 
surrounded on all sides by other rooms. The fuel 
savings realized from this “insulated” core help defray 
the added expense of cooling the entire summer 
school section. The engineers concentrated all 
mechanical service equipment beneath this section 
to eliminate long air conditioning channels. Double 
ducts and automatic controls were carefully designed for 
ae ee er a easy switchover to cooling and to take full advantage 
engineers works out details of the of tempered return air and outside air during 


cooling system design features and controls spring and fall seasons. 
for the Homewood-Flossmoor school. 

From left to right are F. Philip Brotherton, 

Designer and Project Architect; 

Rudolph J. Houkal, Chief Mechanical 

Engineer, and Edward C. Colin, 

Chief Structural Engineer. 
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SERIES 200 
_ SUBMASTER 
“ REGULATOR 


i telel | 
HYGROSTAT 


FLOWRITE 
_— WATER MIX 
. VALVE 
ROOM 
THERMOSTAT 


——SUPPLY C U CHILLED WATER 


TO PANEL 


CIRCULATING PUMP 


To back up the mechanical efficiency it so carefully 
designed into the heating, cooling and ventilating 
system, the Perkins & Will firm specified a 
Powers system of pneumatic temperature control, 
including the important dew point control which 
acts on the chilled water auxiliary cooling used 

in rooms exposed to the outside. This control 

(see diagram) utilizes a Powers Water Mix 
Valve on the ceiling panel chilled water supply 
and a low limit Submaster Regulator. The Powers 
Hygrostat measures room humidity conditions 
and resets the low limit temperature to prevent 
condensation on panel surfaces, yet allows 
supply water temperature to be as low as 
possible for maximum cooling. 


Fuel savings in all zones, including those 

not cooled, are maintained with Powers Day- 
Night zone controls. A 7-day program clock on 
the master control panel in the boiler room 
provides easy switching from day cycle to 

night cycle. This Powers pneumatic control panel 
automatically provides a 24-hour-a-day picture 
of temperature levels in all zones. 


Write for the latest Powers Catalog of efficient, 
economical pneumatic controls for schools 
and other structures. 


THE POWERS REGULATOR COMPANY 


DEPT. 760, SKOKIE 53, ILLINOIS 
Offices in Principal Cities in U.S.A. and Canada 
MANUFACTURERS OF THERMOSTATIC CONTROLS SINCE 1891 


Ceiling 
Panel 
Condensation 
Control 


i _— t 
| | 


oes eves e'e see evoe Ss I : | 


Homewood-F lossmoor 
Maintenance Superintendent 
William C. Drews (left), 
takes readings from the 
automatic Powers pneumatic 
control panel. 








Pride and Prejudice 


Consulting Engineers are Proud of Having No Prejudice - - 
= : 


How About the Magazines 


WHEN a consulting engineer explains to a prospec- 
tive client the advantages of using his services, 
one of the points he stresses is the independent, un- 
prejudiced judgment of the private practitioner — 
his total freedom from commercial influence. That 
is accepted as part of the profession. 

How many consulting engineers demand the 
same independence, the same freedom from com- 
mercial prejudice, in the editorial pages of their 
business and professional magazines? Many of our 
ENGINEER 
magazine's editorial policy in this respect: The 
articles that the editors select are written usually 
by consulting engineers, sometimes by the editors 
themselves, 


readers are conscious of CONSULTING 


occasionally by professors or other 
independent experts — but never by manufacturers 
or those connected with the sales of products 
specified by consulting engineers. 

In a little booklet called Notes for Authors (write 
us for a copy), the editors put it this way: 

“We accept articles on engineering subjects only 
from consulting engineers (engineers in private 
practice ) or other independent experts. The reason 
for this is that our readers are engineers who ofter 
their clients advice that is unbiased by any sales 
or manufacturing interest. We feel that Consutr- 
ING ENGINEER, as the consulting engineers’ profes- 
sional magazine, owes its readers this same inde- 
pendent point of view. It is for this reason that we 
must reject technical or engineering manuscripts 
from manufacturers or their public relations 
people.” 


They 


Read ? 


The next time you look through a trade or busi- 
ness magazine, make a quick check of authors of 
the articles. Many of these authors are manufac- 
turers or salesmen with a particular product or type 
of product to push —the vice president of Ace 
Gismo Company writing on “How to Specify 
How many of these men would you in- 
troduce to a client as an independent expert whose 


Gismos.” 


opinions were in no way colored by commercial 
interest? 

As a matter of fact, manufacturers do have a lot 
of good information — product information — in 
which the consulting engineer is vitally interested, 
and our readers show consistent and intense inter- 
est in our advertising pages and the products ad- 
vertised. That is as it should be—as it must be 
if we are to stay in business. But the editorial pages 
are a diffierent matter. They purport to give in- 
formation and advice uncolored by commercial 
connection —and CONSULTING ENGINEER maga- 
zine, they do! 

This policy of editorial independence of com- 
mercial influence is good both for the readers and 
for the advertisers. The readers can be sure that 
the articles they read in ConsuLTING ENGINEER are 
pushing no particular product; they are in every 
way unprejudiced. The advertisers can be sure 
that the editors have selected articles according to 
their judgment of reader interest without having to 
balance advertiser against advertiser and product 
against product. Everyone gains. 


We, too, are proud of having no prejudice. “ 


(Cur Wee 


Managing Director 
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WHADAYA MEAN “OR EQUAL”? 





UNIBESTOS...No-Shrink, No-Shock ! 


No matter how carefully specifications are worked out, the term 

“‘or equal’ can mean trouble . . . big trouble. Take insulation shrink- 

age and shock for example. Hard to predict, hard to account for, 

they mean heat loss and replacement that can put a serious crimp 4 
in any profit picture. # 


That’s the very reason why Unibestos ‘‘no-shrink,” “‘no-shock’’ insu- 2. # a 
lation is worth more to you. Yet it sells at competitive prices. ' 
Prove to yourself how Unibestos saves you money by eliminating yy “a 
shrinkage, breakage, and thermal shock. See how it defies fumes, s 

i j j ; ; a INSULATION SHOCK 
acids and moisture; cuts application time and cost, and guarantees 


real insulating efficiency. Exclusive use of extra long Amosite asbes- 
tos is your positive assurance that Uni- 
Available in a full range of standard pipe sizes and in block form. bestos insulation has the mechanical 
ae > i ‘ P = e = qualities that prevent thermal shock ef- 
Single thicknesses to five inches. Specials to 44” O.D. in half sections. fects. Guaranteed up to 1200°F, Uni- 
bestos has been known to withstand tem- 
peratures as high as 2000°F, without 


Write today, on your letterhead, for Bulletin No. 65610. thermal shock effects. 





UNARCO PRODUCTS 


« UNIBESTOS, Amosite Asbestos 
Pipe Covering and Block « Calcium 
Silicate Pipe Covering and Block 
e 85% Magnesia Pipe Covering and 
Block « Mineral Fiber Block « Wrap- 


On Insulation « Lace-On Insulation 
e Turbine Blankets « Insulating and 


worth more, yet sold at competitive prices R Finishing Cements « Asbestos Tex- 


tiles « Packing and Gasketing. 








UNION ASBESTOS AND RUBBER COMPANY «+ FIBROUS PRODUCTS DIVISION, 


DEPT. 244, Bloomington, Illinois 
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NOW! Fuses that... 


Safely interrupt fault currents up to 


200,000 amperes... 
Limit fault current to very low values 
Hold 500% load for minimum of ten seconds 











Buss Low Peak fuses can completely 
revolutionize the protection of the 
entire electrical system. 


Protect Mains, Feeders, Branch Circuits, 
Motors, Controllers, Switches—no matter 
whether the fault current is 1,000 amperes, 
25,000, 100,000—or as high as 200,000 amperes. 


Reduce stresses and prevent damage to 
Panel-boards, Switches, Motor Controllers— 
other circuit components—because let-thru 
fault currents are limited to exceptionally 
low values. 


Prevent work stoppages, lights out, waste 
of time and money—because long time-lag 
keeps them from opening needlessly on motor 
starting currents or other harmless overloads. 


Permit increasing interrupting capacity 
and current limitation on present system at 
minimum cost. 


Before designing a new 
installation— 
or modernizing old 
installations— 


GET ALL THE FACTS 


K\ 
\ 
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Knowledge without action is of 
little value—but ACTION NOW 
may save you money— increase 
operating efficiency and reduce 
electrical hazards to a minimum. 


BUSS LOW-PEAK fuses fit 
standard Switches and Panel- 
boards and are available in N.E.C. 
sizes from 15 to 600 amperes in 
both 250 and 600 volt ranges. 


Write for BUSS LOW-PEAK 
Bulletin Now ...or use coupon. 


Bussmann Mfg. Division 
McGraw-Edison Co. 
St. Lovis 7, Mo. 
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SHORT- 
CIRCUIT 
LIMITING 
ELEMENT 


/ / TIME-LAG 
_ ELEMENT 


) 


Bussmann Mfg. Division, McGraw-Edison Co. 
University at Jefferson, St. Louis 7, Mo. 
Please send BUSS Low-Peak Fuse Bulletin LPCS. 








AMCA 
CERTIFIED 
RATINGS 























New Airfoil Bladed Fans exceed 90% efficiency 


It's here now—a new line of Airfoil Bladed Fans from American-Standard Industrial Division... 


all carrying the AMCA certified rating seal! A completely new design, these Airfoil Bladed Fans employ a 


highly efficient, quiet fan configuration ideally suited for general ventilation and industrial process applications. 
High mechanical efficiency, over the entire fan selection range, means the lowest possible power requirements. 
Get the complete story. Send for Bulletin A-1103 today. American-Standard Industrial Division, Detroit 32, 


Michigan. In Canada: American-Standard Products (Canada) Ltd., Toronto, Ontario. 


Amenican-Standard and Standard are trademarks of American Radiator & Standard Sanitary Corporation 


iat >) SE — a aN ee Ee) 
AMERICAN BLOWER PRODUCTS @ ROSS PRODUCTS ¢ KEWANEE PRODUCTS 
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engineering,” at least of one type. “Only recently, 
we received a letter from a New FEnoland manu- 


Disneyland’s Sound Engineer* 





Alfred H. Samborn 


— Starts on front cover 


Samborn and his engineer partners, Jack N. Steke- 
tee and Fred C. Limbert, wanted to remain engi- 
neers and not be forced to spend most of their time 
concentrating on business problems as their 12- 
year-old firm grew to its present 73 employee size. 
The architect partners in the firm, Erwin J. Otis, 
Jr. and John H. V. Evans, had the same attitude. 

“We realized that someone had to devote full 
time to running the business. We were spending so 
much of our own time being engineers and archi- 
tects that the clients were not being billed prompt- 
ly, office purchases were not being checked, and 
the business was generally running itself.” 

So in 1955, Nathan J. Schwartz, a certified public 
accountant, was asked to join the firm as an asso- 
ciate. Since then, the office has run efficiently, and 
the professional engineers and architects in the 
organization have been able to devote their time 
to what they do best — design. 

Samborn also has another unusual policy in his 
office. The firm is a miniature United Nations with 
engineers and architects of many nationalities. Two 
employees — a Hungarian architect and a Bulgarian 
electrical engineer — were hired, on the recommen- 
dation of the Council for Emigres in the Professions, 
in New York City. Schwartz, although he is one of 
the busiest men in the firm, managed to devote con- 
siderable time and effort to arranging for the Hun- 
garian’s family to be brought to the United States. 

Recently, a Chinese, who had come to the 
United States on a student visa, had his visa ex- 
tended to work for Samborn. However, he since has 
returned to his family in Red China. 


This policy of hiring immigrants, some of whom 


speak very little English, has worked well for 
Samborn. “There are disadvantages. Language is 
somewhat of a barrier, especially technical terms, 
but we have obtained some very creative people 
from other countries.” 

Samborn has been very active in the three levels 
of NSPE for most of his professional life. He is 
concerned about registration in his firm. And as a 
result, about half of the staff is registered. He at- 
tained this not through pressure but through giving 
special privileges to the registered men. When a 
man passes the registration examination, he im- 
mediately is given a raise. His certificate also is 
framed and placed in the reception area alongside 
the certificates of the partners. Samborn also has 
set an example. He is registered in three states and 
has a certification from the National Bureau of 
Engineering Registration. 

Each registered man is given personal credit for 
his design work. The firm buys a stamp for each 
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registered man, and this stamp is kept under lock 
and key available only to the owner. A man stamps 
his own drawings. “This gives him a sense of per- 
sonal accomplishment. And since many sets of 
drawings contain seven or more registration stamps, 
the client sees that his work has received consid- 
erable professional attention.” 

The partners, of course, still take personal re- 
sponsibility for each project. The seal of the su- 
pervising partner is placed on the cover of the 
plans and specifications, giving him over-all re- 
sponsibility for the contents. 

All registered employees are encouraged to at- 
tend technical and professional meetings, seminars, 
and conventions with all expenses paid by the com- 
pany. If the employee holds office in an engineer- 
ing or architectural organization, he also is pro- 
vided any clerical and stenographic help needed 
for preparing reports and other work of this nature. 
Samborn, himself, is a member of ASCE. The firm 
also pays part of the cost of any special technical 
schooling an employee wishes to take if the prin- 
cipals believe it of value to the firm. 

Samborn, Steketee has a training program for its 
young engineers. For the first 10 years, the engi- 
neers are encouraged to diversify, and thus gain a 
broad knowledge that will prepare them to func- 
tion as job coordinators in the future. After that, 
they are allowed to choose a specialty, such as con- 
crete design, steel design, air conditioning design, 
or power distribution. “Being only 12 years old, 
the firm does not know how this program will 
work. But we will be finding out in a few years,” 
Samborn added. 

This July Ist is a date of change both for Sam- 
born and for his firm. When Samborn first went 
into practice in 1948, as A. H. Samborn & Associ- 
ates, he moved into a small office in the Toledo 
Terminal Building. Since then, he gradually has 
enlarged the quarters in the same location. On 
July Ist the firm moves into the new glass sky- 
scraper of Libbey-Owens-Ford in downtown To- 
ledo. Also on July Ist, Samborn’s term as chairman 
of the Functional Section ends. But he plans to 
continue as an active member. “I will not neglect 
the problems facing the profession, one of them 
being the elimination of ‘free engineering.’ This is 
one of the areas in which I would like to see the 
Functional Section make continued progress.” 

Since Samborn’s firm does quite a bit of materials 
handling work, he is very conscious of the “free 
engineering” problem. “I have remodeled projects 
on which the initial design was handled by manu- 
facturers doing ‘free engineering.’ Often my clients 
learned just how expensive ‘free’ work can be.” 

Samborn said the Functional Section has made 
considerable progress in the battle against “free 





Disneyland’s Sound Engineer* 
specified ALTEC 


At Disneyland, Washington D.C. government buildings, International 
Amphitheatre in Chicago, Mormon Temple in Los Angeles —in sta- 
diums, auditoriums, hospitals, schools, churches, shopping centers, 
in government, commercial and industrial buildings all over the 
world—you’ll find ALTEC Engineered Sound Products. 

That's because ALTEC sound systems, like all ALTEC products, are 
designed for dependable service under all conditions, for long life, 
and for ease of installation and service. 

And it’s because of the hundreds of ALTEC engineer-consultant- 
contractors who are ready to serve you with more than 100 dif- 
ferent ALTEC commercial sound components and/or systems 
designed to your specifications. 

Before you specify commercial sound equipment, you'll want to 
talk to your nearest ALTEC contractor. For his address look in the 
Yellow Pages of your Telephone Directory or write to ALTEC at 
address below. 
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engineering,” at least of one type. “Only recently, 
we received a letter from a New England manu- 
facturer agreeing to stop offering engineering along 
with his product. The Functional Section had asked 
the local state society to write to the manufacturing 
company president calling the official NSPE policy 
on ‘free engineering’ to his attention and pointing 
out the pitfalls, both to the manufacturer and to 
the public, of such a practice.” 


Progress in Several Areas 

In a review of NSPE Functional Section activities 
for the year, Samborn said he thinks progress has 
been made in a number of areas. 

“Of course, the most important accomplishment 
of the year was the completion and distribution of 
the survey on consultants’ engineering costs on Fed- 
eral projects. My successor, L. M. Van Doren, of 
Topeka, devoted a tremendous amount of time to 
this project, and we are all proud of the results.” 

The survey, with cost figures provided voluntarily 
by 118 consulting engineer firms covering 1464 en- 
gineering projects with 17 different Federal agen- 
cies and bureaus, is a prime example of cooperation 
within the consulting group, Samborn said. 

“The primary advantage of an organization such 
as NSPE is that engineers in all fields can settle 
their problems within the group. For example, 
during the progress of the survey project, govern- 
ment engineers and consultants met frequently 
within a period of about two months, and as a 
result NSPE adopted a policy statement regarding 
the use of consulting engineers by governmental 
agencies. This policy will carry more weight with 


ALTEC commercial sound products 

at world-famous Disneyland include 170 
major components that bring the 
sounds of ‘‘the happiest kingdom of 
them all’’ to millions of park 

visitors throughout the year. 


the public than it would have coming only from a 
group of consulting engineers. The broad NSPE 
endorsement means it is not merely a report from 
a self-interested group trying to get business.” 

Samborn thinks communication within the pro- 
fession is one of the primary problems of the engi- 
neer. And he pointed to two programs aimed at im- 
proving the situation. 

“We began the Private Practice News this year, 
and I think it has been very successful. It keeps the 
consulting engineer informed of leg -gislation and 
other developments which could affect him. We 
purposely have given little space to chapter and 
state activities, feeling attention should be concen- 
trated on nationwide problems.” 

The committee on liability insurance currently is 
involved in keeping the membership informed on 
potential problems in this area. “One problem is 
this — the more engineers who take out insurance, 
the more widely known the policies become. This 
could result in an increased number of claims. And 
as this happens, more engineers are almost forced 
to have the coverage. I do not know the answer 


*Sound Engineer for Disneyland is the Ralke Co., Inc., Los Angeles 


See our catalog in Sweet's Architectural File 34/AL; 
Industrial Construction File 17e/AL, 1960 Edition 


ALTEC LANSING CORPORATION, DEPT. CE-7D 
A subsidiary of Ling-Altec Electronics, Inc. 

1515 Manchester, Anaheim, California 
161 Sixth Avenue, New York 13, N.Y. 
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Special Control Valves 


TO MEET THE RIGID SPECIFICATIONS OF 
THE NUCLEAR AND CRYOGENICS INDUSTRIES 


This spotless room is used only to assemble ultra-clean control 
equipment for the nuclear power field and guided missile pro- 
gram. It is pressurized and conditidned by filtered air. Nothing 
in the “White Room” is touched with bare hands. Daily clean- 
ing is accomplished through vacuum outlets in the walls. 


Technicians. use special pre-cleaned tools to assemble the 
equipment. They are outfitted in lint-free garments and plastic 
boots. These precautions insure that each piece is immaculate 
until capped and sealed for shipment. 


SS24RA-., typical example of the severe standards required in the 
nuclear power industry. Fisher engineers specially designed this control valve 


to handle “hot” radioactive material within the body as well as surrounding 
areas. The alloy body was hermetically sealed by inert gas seal welds. When 
subjected to a mass-spectrometer leak detector test, a leakage of less than 
1x10-*cc per second, at standard conditions was shown. 


Finally, the entire control valve is completely encased to permit decontamina- 
tion of the system. Constructed in 1” to 12” sizes. 


Call on Fisher engineers when you have control valve requirements that must 


conform all, or in 


IF 1T FLOWS THROUGH PIPE ANYWHERE IN THE WORLD...CHANCES ARE IT’S CONTROLLED BY... 


part, to nuclear or cryogenics specifications. 


FISHER GOVERNOR COMPANY 


Marshalltown, lowa / Woodstock, Ontario / Rochester, England 


BUTTERFLY VALVE DIVISION: CONTINENTAL EQUIPMENT COMPANY, CORAOPOLIS, PA- 





FISHER: 


SINCE 1880 


PROPELLAIR® 


Ventilating 
Equipment 


Electronic speed 
test in Propellair’s 
wind tunnel 


FOR RUGGED DUTV... 
NEW design axial fans 
in sizes up to 60 inches! 


Move corrosive or explosive fumes, extreme heat or high 
humidity with new PROPELLAIR Type BT belt driven axial 
fans. They feature heavy 10 and 12-gage drums . . . isolated, 
air-cooled, protected bearings and belts . . . airfoil propellers 
cast of hi-strength aluminum-magnesium alloy . . . Robbins 
& Myers “All-Weather” motors for a single nameplate guar- 
antee on the complete unit. 

Hi-pressure, big hub propellers are available for those 
tough applications developing high resistance. 

Send today for complete information on this modern, 
efficient fan. Ask for Bulletin 620-CE. 


PROPELLAIR - 


Div. of Robbins & Myers, Inc., Springfield, Ohio 


G) Gea les 


EXTENDED BELT 
SHAFT ORIVEN 


MOVING AIR IS OUR BUSINESS® 


yt ; ee 
5 — > 
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SKY-BLAST® TUBEAXIAL 


DIRECT 
CONNECTED ROOF VENTILATOR and VANEAXIAL coovers 





to the dilemma. But at least we are keeping our 
membership informed of any claims or lawsuits 
against engineers so they can take proper precau- 
tions against becoming involved in similar actions.” 

Samborn was active on the committee five years 
ago that decided that the Consulting Engineers of 
Ohio (the state functional group) would remain 
within the framework of the Ohio Society of Pro- 
fessional Engineers and not join the Consulting 
Engineers Council. Samborn thoroughly approves 
the decision. 

“In NSPE we are professional engineers first and 
businessmen second. I think CEC spends too much 
time on problems which are the private business of 
the individual These matters 
cannot be solved on an over-all national basis. It 
seems to me that perhaps CEC is going too far 
toward becoming a self-interest trade association. 


consulting — firms. 


“I do not think consulting engineers need a trade 
association. | know what my business costs are, 
what my fees should be, and have my own ideas as 
to how to conduct my business. Any problems in 
this area would best be handled through an organi- 
zation for men such as Nate Schwartz, our CPA.” 

Samborn also thinks the parallel courses of the 
Functional Section and CEC create problems. “For 
instance, we recently sent out a letter asking con- 
sulting engineers to carry their own weight in NSPE 
by making contributions to the Functional Section. 
One of the programs on which the Section was 
working at the time was the survey on engineering 
costs on Federal projects. A short time later, many 
of the same consultants received a letter from the 
Consulting Engineers Council also asking for con- 
tributions to a fund to fight Federal legislative at- 
tacks against the consulting profession. It seems un- 
fair to ask consultants to contribute twice for the 
same thing.” 


Thoughts on Merger 


Does Samborn think a merger of the two groups 
would be a solution? 

“Yes, it would be a solution to this double finan- 
cial problem and perhaps others, but I don’t be- 
lieve we are ready for a merger at this time. Per- 
sonally, I would like to see confilcting areas of in- 
terest better defined before we talk of a merger. 
with the work of the Func- 
tional Section covering many broad areas, we will 
continue to offer our cooperation to other groups 
working toward solutions of the same problems. 
For instance, copies of our cost survey were sent to 
CEC, the Engineering Division of the American 
Road Builders’ and the Founder So- 
cieties interested in the problem.” 

While holding national office, Samborn has con- 
tinued to take an active part in state and local So- 


“In the meantime, 


Association, 
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Actual radiograph of a 5-hp open-type motor taken with a 24-million volt Allis-Chalmers Betatron. 


X-ray view of motor health 


Invisible standards of perfection increase life expectancy of every Allis-Chalmers motor 


The exceptionally long performance 
of A-C open motors proves the value 
of thinking beyond established 
standards of design . . . of taking 
“significant new achievement” as 
the ideal. 

This ideal led to many refine- 
ments for A-C open motors: double- 
shielded bearings that keep dirt out 
and allow controlled migration of 
grease, permanently numbered lead 
spacer and leads for easy identifica- 
tion and connection, and heavy-duty 
cast iron frames that resist corro- 
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sion and keep rotating parts per- 
fectly aligned. 

For totally-enclosed, open-type 
and Super-Seal general purpose mo- 
tors, and electrically or mechanical- 
ly modified definite-purpose motors, 
choose the motor built to invisible 
standards of perfection. Choose A-C. 
Special application help available. 
Call your nearby A-C representative. 
Or write Allis-Chalmers, Industrial 
Equipment Division, Milwaukee 1, 
Wis. 


Super-Seal is an Allis-Chalmers trademark 
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ALUMINUM 
GRATING 
WITH 
“LOCKED-IN" 
CROSS BARS! 


SUPER ALUMINUM GRATING 


Extra Strong! Exclusive swaging and forming proc- 
ess prevents cross bars from turning, twisting, com- 
ing loose or falling out ... provides greater strength 
and rigidity than gratings using obsolete methods 
of joining bars. Non-rusting and corrosion-resistant 
. .. ideal where chemical conditions prevail. 


Lighter Weight! High strength to weight ratio. Mini- 
mum deflection . .. easier to install. 


Better Looking! Can be used for decorative purposes, 
sun shades, grilles, etc. Can be anodized in sunfast 
colors to blend with surroundings. 


Available with serrated or plain bars—in all sizes 
to meet practically every requirement. 


PAN Write for Bulletin CI4R 
’ vad 


Dept. G-7, E. Seventh Ave., Gary, Indiana 


*Patent Pending 


ROCKWELL-STANDARD AR, 


CORPORATION 





ciety activities. “In an organization such as NSPE, 
it is important to stay active on a local level.” 

The Ohio Society, the largest in the nation until 
New York recently increased its membership, had 
eight Functional Sections for a number of years be- 
fore the National Society advocated such groups. 

The Consulting Engineers of Ohio also has a 
subcommittee of principals in consulting firms. Dues 
to this group are paid according to the number of 
employees, and funds collected are used to “pro- 
mote the prestige of consulting engineering services 
through unified high level publicity; to aid in spon- 
soring or opposing legislation affecting public wel- 
fare and consulting engineering; to develop inter- 
professional principles of practice along recognized 
channels for the benefit of the consulting engineer 
and the general public; to promote high standards 
of pe rformance and professional integrity among its 
members; to refer cases of unauthorized or unethical 
practices to OSPE; and to act in any manner neces- 
sary for the protection of the public.” The basic 
tenet of the Functional Group within the profes- 
sional society is to provide a forum where the in- 
dividual engineers can meet for discussion and 
united action. All action of the Principals Group is 
subject to CEO and OSPE approval, and its mem- 
bership includes about 120 firms. 

OSPE has a joint committee with architects, 
where such problems as policy statements as to defi- 
nition of what projects would constitute architec- 
tural or engineering jurisdiction are ironed out. 
This committee also aided materially eliminat- 
ing architectural-engineer registration by influ- 
encing colleges in Ohio Universities to discontinue 
offering such degrees. 

As a result of a recent problem between archi- 
tects and attorneys in Ohio, the CEO has requested 
consideration of OSPE for the formation of a joint 
committee of engineers and attorneys. The lawyers 
and architects recently had a disagreement over 
general and special conditions in specifications and 
over contracts. Should these be written by architects 
or attorneys? The question currently has been 
tabled, but there is the possibility of a similar ques- 
tion arising in the future on engineering specifica- 
tions and contracts. CEO wants to be prepared. 


Professional Background 


Samborn, a native of Toledo, opened his consult- 
ing practice his home town because “I could 
and still can see a great growth potential here.” 

The son of a blacksmith, Samborn gained an 
early interest in engineering from his father. “Al- 
though he was a blacksmith, he took tremendous 
pride in his craftsmanship and was a designer of 
sorts. He encouraged my interest in engineering.” 
After graduating as a structural engineer from the 
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Steel deck or centering...you name it, INLAND has it! 


* 


A-DECK — For purlin spacings not 
exceeding 8'4”. Narrow ribs provide 


deck surface that supports the thin- | 


nest or softest types of insulation. 


III 


eacmabcatibieaenal 


B-DECK — For spans to 100”. Wide | 
rib distributes metal for greater | 
structural efficiency. Well suited for 


use as side wall! panels. 


C-DECK—Carries normal roof loads 


tensively in canopies. 


T-STEEL — New! Galvanized only. 
For clear spans to 32'0”. Adaptable 
to acoustical and fiush, luminous 
ceiling treatments. Provides supe- 
rior diaphragm to resist seismic and 
wind loads. 





H-DECK — New! For simple spans 
to 20'0” — 3” and 414” depths. 
Especially practical to cover walk- 
ways in shopping centers, schools, 
other installations. 


B-ACOUSTIDECK — Two-in-one 
panel combines steel roof deck with 
acoustical ceiling having Noise-Re- 


| duction Coefficient of .70. Used for 


spans to 10’0”. 


| C-ACOUSTIDECK — Offers same 
over spans up to 24'0”. Used ex- | 
Acoustideck. Can be used for spans 


Noise-Reduction Coefficient as B- 


RIBFORM — High-tensile, gaivan- 
ized steel form for concrete slabs 
over spans up to 8’0”. Three types: 
Standard, Heavy-Duty, Super-Duty 
(shown). 
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Expansion projects and new buildings get under cover 
fast and economically, when you specify an Inland 
roof system. 


Inland steel deck is easy to handle and weld in place — 
in any weather that a man can work. Effects of con- 
struction abuse are held to a minimum, since types A, 
B, C, and H decks are Bonderized, then covered with 
a baked-enamel primer that resists on-the-job damage. 
One field coat of paint over this is usually enough. 


In concrete-over-steel construction, Inland Ribform 
supports wet concrete with minimum deflection. Rigid 
sheets are quickly and inexpensively attached to sup- 
ports — in place, they provide a safe work platform 
for crews. 

Write for catalogs 240, 241, and 245 — see Sweet’s 
sections 2c/Inl, 1la/In, and 2a/In. For help on un- 
usual problems, you can draw on the diversified expe- 
rience of Inland sales engineers. Write or call your 
nearest Inland office. 


member of the 
steel famity 


ENGINEERED PRODUCTS DIVISION 


INLAND STEEL 


PRODUCTS COMPANY 
Dept. C, 4149 West Burnham Street 


Milwaukee 1, Wisconsin 
EP-SA 


ATLANTA, BALTIMORE, BUFFALO, CHICAGO, CINCINNATI, CLEVELAND, DALLAS, DENVER. DETROIT, HOUSTON, KANSAS CITY, LOS ANGELES, MILWAUKEE, MINNEAPOLIS, NEW ORLEANS, NEW YORK, ST. LOUIS 





the modern West Nyack 
Motor Lodge put the 
sewage disposal system 
in the front yard 


Because the engineer and contractor had specified 
genuine Orangeburg Perforated Pipe for the job it 
didn’t really matter where it was put. They knew 
Orangeburg Pipe was not only light and easy to 
install—but once installed it would last practically 
forever. Because it is made of tough bituminized 
fibre—acids and alkalies will not affect it. Alternate 
freezing and thawing do it no harm. (Lines in serv- 


ice over 50 years are going strong today.) 


For more information on Orangeburg Perforated 
or Root-Proof Pipe and Fittings write Dept. CE-70 


Orangeburg Manufacturing Co., Orangeburg, N.Y. 


Division of The Flintkote Company 
Manufacturer of America’s Broadest 
Line of Building Products 


FLINTKOTE 





University of Toledo, Samborn enrolled at Case 
Institute of Technology to take graduate work. 
“Jobs were not easy to find in 1939, and after being 
in Cleveland for several months I finally went to 
work for a firm manufacturing antennas for car 
radios. I did some drafting, and ran errands.” 
short time later, he went to work for Builders Struc- 
tural Steel Co. Although hired to run the blue- 
printing machine, he soon was doing detailing and 
design. “The chief draftsman found out I was the 
only graduate engineer in the drafting room. 

Samborn’s next job was with Giffels & Vallet, in 
Detroit. “I remember my first day at work. The 
personnel director who had hired me was not at 
the office when I arrived, and one of the partners 
sent me to the ink tracing department. I was ready 
to quit by the time the personnel director came to 
see me.” However, Samborn immediately was as- 
signed to the structural detailing department, and 
six months later to the industrial engineering de- 
partment. “That is where I became familiar with 
materials handling. Today, under the direction of 
my partner Fred Limbert, our firm has an industrial 
engineering division patterned in many ways after 
that at Giffels & Vallet.” 

Samborn met Steketee, his first partner, at the De- 
troit consulting firm. “It is unusual to have partners 
with almost identical backgrounds build a consult- 
ing organization, but it has worked out well.” 

When war was declared, Samborn tried many 
times to enlist in the Seabees. “Their medical stand- 
ards were too high for my flat feet.” However, in 
1943 he managed to enlist in the Navy. After gradu- 
ating from Midshipman’s School, he was commis- 
sioned in the Civil Engineer Corps and assigned to 
the Seabees after all. The next three years he was 
in the South Pacific as personnel officer and assist- 
ant company officer of a construction battalion. His 
group specialized in the design and construction 
of water supply systems, and they hit all of the 
better islands, including Saipan and Okinawa. 

“After V-J Day, I was kept on duty at Okinawa 
for some time. In the Navy, de _pende nts counted 
quite a bit on the point system for separation, and 
I was single.” When he finally was sent home, he 
was given a 45-day leave, but still no se paration 

“During those 45 days, I did not have much to do. 
That was the time I looked around Toledo and de- 
cided to open a consulting practice here as soon as 
I could afford it.” 

Returning to Giffels & Vallet after his separation 
from Navy duty, Samborn was made a designer 
and later a project coordinator. Wanting to learn 
about the organization of small consulting firms, 
he then went to work for a small organization in 
Detroit. 
istered engineer in the place, including the part- 


(“It was really small. I was the only reg- 
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A complete “package” water treating plant... 
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Feeders ACCELATOR™ Filters 
nit 


the 


i > ACCHLAPAK 


plant 
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COMPLETE — from inlet to outlet — nothing 
else required. 
ADAPTABLE — for clarification, softening, iron or 
color removal, and sterilization. Pressure or gravity 
filters, as required. 
STANDARDIZED — pre-engineered in all sizes with stand- 
ardized dimensions in capacities from 15 to 350 gpm. 
SIMPLE — working parts, easily accessible for minimum required 
attention. Simple erecting and operating instructions. 
DEPENDABLE — treatment results are easily obtained; uniformly and 
dependably maintained. 
ECONOMICAL — costs of plants are low due to quantity purchasing and pro- 
duction; installation space is small; maximum utilization of treating chemicals 
is assured. 


Write today for full details on the 
‘*“ACCELAPAK’’ plant in Bulletin 
1870-A or request Bulletin 80 
showing our complete line of water 


and waste treating equipment. INFILCO Inc. 


General Offices, Tucson, Arizona 
Field offices throughout the United 
States and other countries. 
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See for yourself how the DuKane 10/1 
telephone can give you instant 
information flow, better supervision, 
improved customer service, without 
adding to the load on your switchboard 
or tying up vital outside lines. Two 

to ten locations can dial each other for 
private talk. Voice paging for special 
areas. Rugged, fully automatic 
switchboard weighs only 11 pounds— 
fits anywhere in a jiffy. Beautiful desk 
or wall phones blend with any decor. 
Own for as little as $304.50 or lease 

if you prefer. Demonstrated in your 
own office—no cost or obligation. 


DuKane Corporation 
St. Charles, Illinois 


Dept. CE-60 


Show how the DuKane 10/1 telephone system can help me. 


Name 





Company. 





Address. 





City, State 





DuKawne corporATION 


ST. CHARLES, ILLINOIS 





ners.”) Six months later, he decided it was time 
to start his own practice. Again, his experience at 
Giffels & Vallet paid off. An engineer he once 
worked with in the consulting firm then was chief 
engineer of Spurgeon Conveyor Company, and he 
gave Samborn his first project —the design of a 
coal handling system for the Kaiser-Frazer Corpora- 
tion, at Willow Run, Michigan. The firm was con- 
verting from oil-fired to coal-fired units in their 
boiler house. 


Typical Projects 

One of Samborn, Steketee’s largest projects was 
the recent design of a complete electrode graphi- 
tizing facility at Monterrey, Mexico, for Electrodos 
Nacionales, a division of Union Carbide Interna- 
tional Corporation. The first complex included de- 
sign of all processes and manufacturing facilities 
plus adjunct requirements of site work, office build- 
ing, cafeteria, and power supply. The program was 
planned to provide orderly expansion which is cur- 
rently under consideration. 

Samborn’s current organization is quite diversi- 
fied, including two firms. Samborn, Steketee and As- 
sociates, Otis & Evans specializes in integrated en- 
gineering-architectural projects — industrial, _insti- 
tutional, and commercial. This group annually 
handles projects valued at $40 million. The other 
firm, Hatch, Steketee & Associates, 
highway design with average annual projects val- 


Samborn, does 
ued at $4 million. 

The engineering-architectural firm has become 
well known in Ohio for its design of housing proj- 
ects for the elderly. Recently it designed the first 
unit of Crestview, a village for the elderly spon- 
sored by Flower Hospital of Toledo. The develop- 
ment includes modern apartment buildings, central 
dining facilities, recreational areas, and a 300-bed 
hospital. The building is the first in the nation 
using two-way voided lift slab construction. 

Designed for the middle and upper income brack- 
ets, Crestview Apartments are rented on a cooper- 
ative Residents pay a 
$5000 or more, depending on the type of accommo- 
dations. Then an additional $150 monthly fee pro- 
vides three meals a day, 


basis. “founder's fee” of 


apartment maintenance, 
and any necessary medical or hospital expense. 

The combination of complete architectural and 
engineering design services is essential to modern 
consulting firms, Samborn thinks. 
give the client a complete, well coordinated design.” 

But no 
points out. 


“We are able to 


construction! As Samborn’s. brochure 
“No construction contracts are sought, 
no equipment is offered for sale. Only in this way 
can you be assured of unbiased engineering-archi- 
tectural service in the selection of materials and 
equipment.” a 
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Dependable, safe delivery from a modern 
fleet of 68,000 coal cars and the constant vigil 
of CLIC, C&0O’s Car Location Information Cen- 
ter. Year after year, mines located on the C&O 
are assured of an adequate supply of coal cars 


CONSULTING ENGINEER 











COAL IS CERTAIN - available 


for centuries in quality and quantity 


In Chessie’s coal basin alone, the tremendous recoverable reserves point out the 
basic good reason for coal’s steady growth in utility, metallurgical and industrial 
markets. For coal is certain—the one fuel offering a stable, economic supply for 
centuries, not decades. 

Today’s mines, and tomorrow’s, are rich in high quality bituminous coal... 
economically available through modern mechanized mining technology . . . trans- 
ported dependably and at low cost by Chesapeake & Ohio . . . capable of producing 
peak BTU efficiency in advance-design combustion equipment. 

It will pay anyone faced with the problem of modernization to rediscover coal in 
terms of reliability, economy, efficiency, and convenience. Today, or centuries 
from now, there will be ample supply to outlive the life span of the finest com- 
bustion plant. 


Chesapeake and Ohio Railway 
Terminal Tower « Cleveland 1, Ohio 
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Coal is clean as well as economical for mod- C&O Fuel Service Engineers offer free con- Chessie’s 5100-mile Route directly serves 
ern institutional heating. Advancements in sultation in C&O’s market areas on any problem over 300 fine bituminous coal mines. C&0’'s 
handling and combustion equipment, electro- of combustion, application, equipment or plant vast coal operation includes transshipping 
Static precipitators and other devices to pre- arrangement. Write to: R. C. Riedinger, General terminals at Presque Isle at Toledo, Ohio 
vent air pollution make coal the ideal fuel Coal Traffic Manager, at the address above. and Newport News on Hampton Roads, Va. 


CHESSIE SERVES THE COAL BIN OF THE WORLD 
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Many Codes Ago 

Your article on “A History of En- 
gineering Ethics,” [published in 
this issue, page 112] has been read 
with keen interest. When I was 
retired from the University some 
years ago, I had to give up my 
office there, and in doing so, I had 
to throw away several tons of book- 
lets, reports, and correspondence 
that had accumulated over the 
previous 40 years. The extensive 
files on codes of ethics went into 
this discard. Hence I have had to 
depend on memory. 

Some facts were recalled by your 
article. Referring to the joint code 
of our Joint Committee that was 
adopted in 1922, my recollection 
is that the Engineering Institute 
of Canada was asked to participate 
in this Joint Committee as engi- 
neering practices are quite similar 
in the two countries. I do not re- 
call the reasons why the Institute 
was not formally represented on 
the Joint Committee. But when 
the Joint Code was announced, 
the Engineering Institute of Can- 
ada was one of the first organiza- 
tions to adopt it. I believe that this 
was the beginning of the close as- 
sociation of the Canadian Institute 
with later attempts at joint profes- 
sional actions. 

When the code of 1922 was be- 
ing drafted, there was, as you have 
indicated, a desire on the part of 
engineers for a short, simple and 


Readers’ Comment 


easily remembered code. Clause 
after clause was submitted and 
modified. Finally Dr. John C. 
French, then Professor of English 
at Johns Hopkins University, was 
asked to aid me in a final draft of 
the clauses. Dr. French very skill- 
fully consolidated and reworded 
the clauses until it was boiled 
down to the final form. The code 
was well received. Universities 
over the country issued it to their 
graduating engineers. It was re- 
printed by ) 
widely distributed. The code had 


many concerns and 
been written in a positive language 
and one could remember its spe- 
cific admonitions. I have personal 
doubts whether many engineers 
can recall sections of the present 
Canons or have even read them. 
Our Joint Committee realized 
that interpretations of the code 
would be necessary and we recom- 
mended that each society have a 
Profes- 
that these 
committees interchange interpreta- 
tions. After ASME accepted the 
code, 


“Standing Committee on 
sional Conduct,” and 


its representatives on the 
Joint Committee were made a 
Standing Committee on _ Profes- 
sional Conduct of that Society. I 
served as chairman of this commit- 
tee for five years during which 
many inquiries were referred to the 
committee. My recollection is that 
several members were dismissed 
from the Society on the recom- 
mendation of our committee, for 
unprofessional conduct during that 
period. No extensive publicity was 
given to these cases, to avoid 
legal actions for redress. 

Later, and after I had left the 
committee, there was one outstand- 
ing case that received wide pub- 
licity, the famous Parker Case. 
Parker was dismissed from ASME 


membership for unprofessional 
conduct. I do not recall the year 
that this took place as I was not 
on Council or committee at that 
time. Parker sued the Society and 
certain of its members for damages 
and this went to court. Parker en- 
deavored to include me in the suit 
because I had been on the Power 
Test Code Committee that had 
promulgated certain rules regard- 
ing boilers that he claimed to have 
caused him financial losses. Parker 
lost his court hearing in New York 
but continued to harass the Society 
for years. Some years later when | 
was elected president of ASME, 
I was asked to clean up the Parker 
affair which I succeeded in doing. 
In view of the Parker Case, your 
statement that ASCE was the only 
society that had publically ex- 
pelled a member, needs some 
modification. 

Another factor that you should 
consider are the actions of the 
State Boards for Registration of 
Professional Engineers. I believe 
that every state law governing such 
registration provides for the can- 
cellation of a license for unpro- 
fessional conduct. Boards have 
drafted rules which are furnished 
to each applicant with his appli- 
cation form and which outline and 
elaborate this clause in the law. 
During my 10-year term as chair- 
man of the Maryland Board, I re- 
call quite a number of cases upon 
which the board took action. One 
case involved a public hearing at 
Easton, Maryland, with legal staff 
on both sides, but in this case the 
accused was absolved of improper 
conduct. The case involved the in- 
terpretation of an indefinite con- 
tract and should have gone to the 
civil court and not to the State 
Board. It would be desirable for 
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heating and ventilating unit 


The highly efficient sound-absorbing plenum sections and internally mounted fan motors make 
the McQuay Seasonvent quiet in operation—the ideal unit for auditoriums, theatres and 
similar installations. The Seasonvent is super efficient, too, and extremely versatile, with nine 
sizes for low static applications (0” to 114”) and seven sizes for high static operations (1” to 2”), 
with capacities from 1250 to 15,000 cfm. 


When you want quiet operation, you'll surely want the new, quiet Seasonvent. Call your 
McQuay representative for complete information, or write McQuay, Inc., 1657 Broadway 
Street N. E., Minneapolis 13, Minnesota. 
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TELLS THE STORY! 


ROTH Turbine Chemical Pumps are 
of single or two stage horizontal design, 
end-mounted for easy access. They are 
noted for their dependability and con- 
tinuous high pressure service in the 
movement of clear liquids up to 100 ep 
viscosity under differential pressures up 
to 550 PSI... The single-stage turbine 
chemical pumps develop pressures com- 
parable to those of multi-stage centrifu- 
gals and have established records for 
service under the most adverse condi- 
tions of corrosion and temperature sur- 
passing those of far more costly pumps 

Two-stage end-mounted chemical 
pumps are also available for a range 
from 300 PSI to 550 PSI differential 


pressure. 


OIL LUBRICATED — Pumps have extra 
heavy, oil-lubricated ball bearings and 
shaft—are fitted with ASA rated 
flanged connections. Available with 
John Crane Seals, Dura-Seals, or pack- 
ing. (Stuffing box easily demountable.) 


RANGE Temp: — 60° to 
Head: 20 to 1200 ft. ¥ 
Diff: 0 to 550 

Cap: 1 to 140 GPM 


USAGE 
Hot and cold water 


+ 600° F. 
H.P.: ¥4 - 30 BHP 
NPSH: as low as 3 ft 


Liquified Gases 
cids Solvents 

Caustic Solutions Hydrocarbons 

MATERIALS 

Stock Parts 

316SS; Hast. C; Cl; 

steel; and bronze 


To Order: 

304SS; 347SS; monel; 
nickel; Ni-resist; and 
FA20 


Write for 
FREE 


Technical 
Bulletin #100 


Complete NPSH, seal 
and mechanical data 
for ROTH Chemical 
Pumps — plus perform- 
ance curves on all 
sizes. 


ROY E. ROTH COMPANY 
TURBINE PUMP DIVISION 
2450 Fourth Ave. e Rock Island, Illinois 
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the several state boards to have 
common rules and I understand 
that such is being attempted. 

You may be interested to know 
that when I was in Japan in 1951 
for the Army, the Japanese Society 
of Consulting Engineers had me 
spend a whole evening with them 
discussing consulting practices and 
particularly ethical conduct. Most 
of these men had been connected 
with the extensive Mitsubishi inter- 
ests before the War and were con- 
fused in regard to their use of 
confidential data when in private 
practice. I again had to depend on 
memory as I had not known that 
I would be asked to discuss this 
subject. 

You have prepared an excellent 
discussion of the subject. I hope 
that it will lead to greater interest 
in professional conduct of engi- 
neers, as one sometimes feels that 
this needs improvement. 

A. G. Christie 

Professor Emeritus of 
Mechanical Engineering 
Johns Hopkins University 


e Corrections suggested by pro- 
fessor Christie have been made in 
the article as published in this is- 
sue. His help in revision as well as 
in the gathering of data for the 
manuscript is greatly appreciated. 
We also gratefully acknowledge 
several important corrections by 
William Ryan, formerly of Stone 
& Webster, and a past president of 
ASME; E. L. Chandler, of ASCE; 
and F. J. Van Antwerpen, secretary 
of AIChE. 


Out of Phase 


In connection with my article en- 
titled “Analyzing Phase Connec- 
tions,’ which appeared in the May 
1960 issue of CONSULTING EN- 
GINEER, | should like to point 
out that some of the vectors in 
Figs. 4, 5, and 6 as published do 
not correspond exactly with what 
I submitted. In the wye groups, 
the vectors which are not vertical 
or horizontal are drawn at a 45 
degree angle. In a balanced 3- 


phase system, when one voltage 
vector is shown vertical, the other 
two are 30 degrees from the hori- 
zontal, right and left; when one 
voltage vector is horizontal, the 
other two are 60 degrees from the 
horizontal, up and down. They 
are parallel to the sides of the as- 
sociated delta, which, perforce, 
was reproduced correctly in every 
case, the representation being an 
equilateral triangle. 

I might add that this affords me 
the occasion to remark that this 
same error occurs frequently when 


wye groups are drawn freehand 
in a hasty fashion. While trouble 
does not necessarily follow from 


carelessness in drawing the vec- 

tors, it should be clear from the 

article that anything related to the 

subject of phasing analysis should 

be handled with appropriate care 
and _ precision. 

W. A. Tripp 

Chief Electrical Engineer 

The J. G. White Engineering Corp. 

New York, New York 


Information Supplied 
A year or more ago your magazine 
published two articles on which 
I would like additional informa- 
tion. One article concerned public 
relations of consulting engineers. 
I believe that this article was in 
two or three parts. The second 
article I am 
about patents and was written by 
a patent attorney. 

If reprints of these articles are 


interested in was 


available, I would like to have one 
of each and I would also appreciate 
receiving the name and address of 
each of the authors of the above 
articles. 

For some time I have been in- 
tending to write your magazine to 
express my appreciation of the type 
of material you publish for general 
consulting engineering consump- 
tion. The articles are, without ex- 
ception, timely, informative, and 
exceptionally well written. I must 
apologize for combining a_ letter 
of appreciation with a letter of re- 
quest for information, but I assure 
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TRAINED TO RESPOND 

. a child prepared knows how to act in any 
emergency. Wheelock Fire Alarm Systems afford 
school authorities unique facilities for supervised 
drills. Wheelock builds sound school 
protection into any building. 


CONTINUOUS RING 

Non-code stations — automatic detectors. 

Moderately priced and suitable for smaller 

schools where the purpose of the fire alarm system Is 
to bring about the evacuation of the building by 
sounding a continuous alarm. 


systems 


MARCH-TIME 

Non-code stations— automatic detectors. 

The automatic interrupter, a unique Wheelock feature, 
permits smoothly adjustable, rhythmic timing, 

an important psychological factor in 

encouraging orderly dismissal. 


MASTER CODE 

Non-code stations— automatic detectors. 

With this system a code is used to indicate a definite 
fire alarm signal as distinct from program 

or other type signals. The code sender is 
incorporated into the control panel apparatus 

and is supervised. 


GENERAL ALARM(CODED STATIONS) 
For the designation, through a coded signal, of 
specific danger areas within a building. 


PRE-SIGNAL ALARM(CODED STATIONS) 
For buildings where it is desirable to pinpoint 
the location of the fire and transmit the 


signal only to designated personnel, who may quickly 
investigate the extent of the fire and determine 
whether a general alarm is necessary. 


———§ SIGNALS 


LONG BRANCH. N. J 
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you that the appreciation is none 
the less sincere. 

Ross H. Bryan 

Consulting Engineer 

Nashville, Tennessee 


Praise Accepted 

The May 1960 issue of Consut- 
ING ENGINEER is one of the out- 
standing issues in a long line of 
covering subjects which 
are vital to us in the profession. 
Congratulations! 


issues 


The fact that you are now print- 
ing the articles complete in them- 
selves, without breaking them up 
by “continued on page—” notices 
is much appreciated. Since many 
of the articles are found to be of 
reference however, it 
would be advantageous for the 
reader to have the pages perforated 
at the binding for quick tear sheet 
access. Often we find it desirable 
to remove particular 
ments, also, for reference. Would it 


interest, 


advertise- 








NUGENT FILTERS 


serve diesel-driven pump 
in Sheikdom of Kuwait 


Nugent lube and fuel oil filters provide maximum filtering 
protection for this skid-mounted pump package. One Nugent 
1555-4S laminated fiber disc filter handles the lube oil for the 
1000 HP Enterprise Diesel Engine powering the crude oil 
pump. Two 1555-4S units operating in parallel filter the 
heavy crude fuel oil consumed by the engine. The equipment 
is now in service in the Sheikdom of Kuwait on the Persian 


Gulf. 


For safe, effective filtering protection . . . anywhere in the 


world .. 


. specify Nugent Filters. Wide range of types and 


sizes available. Write for literature. 


SH 
\\ Fo 


3460 CLEVELAND STREET, SKOKIE, ILLINOIS 


OIL FILTERS © STRAINERS @ TELESCOPIC OILERS 
OILING AND FILTERING SYSTEMS e OILING DEVICES 
SIGHT FEED VALVES e FLOW INDICATORS 





be possible to inaugurate the per- 
forated page system similar to that 
used by Electrical World? It would 
be most helpful. 

On page 62, Melvin Nord in “The 
Legal Aspect” referred to “Gen- 
eral Conditions of Contract,” is- 
sued by the Consulting Engineers 
Council and “Conditions of Con- 
tract (International) for Works of 
Civil Engineering Construction,” 
issued by the International Federa- 
tion of Consulting Engineers 
(FIDIC). Would you please ad- 
vise where we might obtain copies 
of these conditions? 

On page 102, under J. Donald 
Kroeker’s “The Three Facets of 
Free Engineering,” was displayed 
“The Consulting Engineer's 
Creed.” Is this available in a form 
suitable for framing? 

On page 127, McGurk’s Law 
indicated he is well acquainted 
with Professor C. Northcote Park- 
inson (Is this McGurk’s only law?), 
and the latter’s Ist law, “Work Ex- 
pands To Meet The Time Allotted”, 
fits well into drawing preparation. 
I am wondering whether you will 
have something in the mill on 
drawing production scheduling and 
follow-up for the smaller firms 
which do not have the manpower- 
or-money-for a drawing-control 
group. 

With the voluminous paper that 
crosses one’s desk each day — let- 
ters, advertising literature, manu- 
facturers’ bulletins, trade 
zines, et al—the tendency has to 
be to postpone or neglect much of 
the magazine reading. Consutt- 
ING ENGINEER, however, gets read 
early — and digested. Keep up 
the good work. 


maga- 


John C. Endahl 

Chief Electrical Engineer 
Laramore, Douglass & Popham 
Chicago, Illinois 


e Reader Endahl’s requests have 
been answered by letter. However, 
our readers should note that tear 
sheets of articles are almost always 
available on request. No need to 
tear up an issue for one article! ~™ 
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{OOOH look at that mess/ 


.and it’s so unnecessary 
since Jefferson announced 


DIYOus 


the ballast 
that can't 
drip compound 


Gone forever is the danger of messy compound 
leakage. In the new Jefferson DRI-LOK ballast, 
conventional compound has been replaced by a newly 
developed thermo-setting material. This dry, 
solid-fill material is so physically and chemically 
stable it cannot soften or liquefy, cannot combine 
or react with any other material in the ballast. 
It fills the entire case and permanently bonds case, 
core and coil into one solid, voidless unit. 
The New DRI-LOK Ballast is Engineered to Meet 
Newly Proposed CBM Higher Light Output Standards 
Write today for complete details and specifications. 


NOW IN PRODUCTION 


Jefferson DORI-LOK 


* New Blue FLUORESCENT BALLASTS 
. JEFFERSON ELECTRIC COMPANY + BELLWOOD, ILLINOIS 
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ENJAY BUTYL 


IS TOPS IN ALL-'ROUND 


RESISTANCE TO TEAR 
AND ABRASION 


Enjay Butyl] offers the highest 
aged tear strength of any rub- 
ber ... even after long exposure 
to ozone and heat! Its inherent 
toughness resists abrasive wear, 
in such applications as tires, 
conveyer belts, hose and other 
mechanical goods. 


RESISTANCE TO SUN- 
LIGHT AND WEATHERING 


Enjay Butyl has proven its re- 
sistance to ultra-violet light, 
ozone, oxidation, moisture and 
mildew. Increases life of prod- 
ucts such as weatherstrips, 
garden hose, wading pools and 
automotive parts. 


RESISTANCE TO CHEMICALS 


Enjay Butyl, because of its unique and extremely low 
degree of unsaturation, offers excellent resistance to 
corrosive chemicals. The preferred rubber for tank lin- 
ings, hose, seals, gaskets and other applications where 
exacting chemical resistance is required. 


VIVID 
COLORS 


Enjay Butyl requires no addi- 
tives for quality coloring over 
a wide range of hues. Famous 
for colorability and smooth 
finishes, Butyl has been suc- 
cessfully plastic coated for 
special applications. 
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RUBBER 


PERFORMANCE 


DAMPING PROPERTIES IMPERMEABILITY TO 


GASES AND MOISTURE 


Enjay Butyl absorbs shock and 


vibrational energy more com- — ; ree 
: . g: Enjay Buty] is tops in imperme- 


ability to gases and moisture... 
retains air pressure 8 times better 
than natural rubber. Outperforms 
other rubbers in such application 
sound- , : 

as inner tubes, jar and bottle 
seals, hoses and inflatable goods. 


pletely than any other rubber. 
Resiliency can be varied in com- 
pounding and processing. Butyl 
is ideal for axle and body bump- 
mounts and 
deadening applications. 


ers, motor 


The outstanding properties of Butyl] Rubber create new horizons for 
the designer, and offer to manufacturers an opportunity to utilize the 
qualities of rubber in applications never before possible. The unique 
properties of Butyl have led to vast improvement in many existing 
products. Technical skills will open the way to countless new uses. 

3utyl is the “idea” rubber with uses stretching as far as the imagi- 
nation can reach. We’ll be glad to tell vou all about it. Just contact 
the nearest Enjay office. 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 
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ELECTRICAL RESISTANCE 


Enjay Butyl tops all vulcaniza- 
ble rubbers in electrical and 
dielectric properties .. . in resis- 
tance to corona and ozone break- 
down and water absorption. Its 
high dielectric strength insures 
against electric breakdown under 
normal or surge voltage. Its heat 
resistance permits higher current 
flow for a given conductor size. 





HOME OFFICE:15 West 51st Street, 
New York 19, N. Y. OTHER 
OFFICES: Akron « Boston « 
Charlotte + Chicago « Detroit « 
Houston « Los Angeles * New 
Orleans « Tulsa 





The Readers’ Guide 


If consulting engineers have their way, one of our fondest recollections of college 
will never be for the modern student. Sometime in May, or April if lucky, a 
breeze came through the classroom windows, a wind so warm that it had no 
business being about so early in the spring. This wafted warmth we calle d “The 
Voice of the Turtle,” and when it came sudde nly upon us for the first time that 
season, it turned us firmly from the rmodynamics and strength of materials to 
the real world of spring sounds, iced drinks, and week-end dates. We can only 
regret that the students at Clemson will have to find some new call to Converse 
Air Conditioning and the girls at Converse will have to await some different sign of the season, 
. for Lockwood Greene has air conditioned both institutions. Mr. Gelders and Mr. 
for the Colleges Booth, oblivious of the need for a spring mating call have closed the college 
i windows and made it possible for the students to keep their minds on texts and 
(page 96) lectures for a cool extra month or so. It had to come. As engineers and as parents 
we can approve. May our memories forgive them. 


It was in the decade before World War I that each of the several engineering 

societies began intensive efforts to codify the ethics of its segment of the profes- 

sion. The result was a mess of similar but slightly differing codes that confused 

the engineer and led more to apathy than probity. A generation later, in the mid- : 

thirties, the attack was renewed, this time as a joint effort under sponsorship of A History of 
the Engineers Council for Professional Development. They came up with the C. A Cinilies 
Canons of Ethics for Engineers, a publication often discussed but seldom read. ee 
The history of ethics published in this issue will help fill in the background from 
which the Canons and the Codes came and let the reader understand them bet- 
ter when next he finds time to study them. Professional ethics, it must be kept 
in mind, do not come naturally. These are not rules one learns at mother’s knee 
unless mother happened to be an engineer. 


(page 112) 


Warner Howe, a well known and much respected Memphis practitioner takes 
the position that consulting engineers should provide much more in the way of 
detail shop drawings and thorough supervision than is now generally offered. 
This is a premise he has little difficulty establishing. Then he comes to the ques- 
tion of the fee, and he argues that the additional compensation for these services 
should be a part of the construction contract, the engineer being paid by the 
Pay Consulting Fees? contractor. This is, he says, an established practice in Memphis, just as it is 
. ' accepted in Chicago that the consulting engineer should be paid by the con- 
tractor for composite drawings of mechanical and electrical equipment agreed 
upon in the construction contract. Note that in both instances the consulting 


Client and Contractor 


(page 86) 


engineer is getting part of his fee from the client and then an additional pay- 
ment from the contractor. This can be deemed an unethical practice, though it 
is condoned in the Canons if the arrangement is known to all parties. Is it in- 
dicative of a flaw in the Canons that the practice could be ethically questionable? 


Not enough time and thought is given to comparative cost estimates, according 
to Herbert Shatzman, of Seelye Stevenson Value & Knecht. He feels that the 
design and cost comparisons are the engineers best route to economical and 
feasible designs that the consultant can substantiate for the client. He has a Comparative Cost 
good point, and while he does not mention it, such thorough comparisons can 

help the consulting engineer avoid client demands for competitive designs, a Estimates 
costly practice common in some parts of Europe. If the consulting engineer pre- 

pares his own comparisons of both cost and design, he need not fear that the (page 128) 
intelligent client will feel the need to test them competitively. 


The Importance of 
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New from American-Standard 


Industrial Division 


Air-Lift' for 


Industrial Plants 


... helps you control 
total inplant environment 


q-- LIFT THE FLAP 
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American-Standard Industrial Division A 


BETTER AIR... profi 


in plant mode 








Boiler Ri 
Ventilation and air 
required. Frequent 
provision for wint: 
Manufacturing Area :; 
petra ventilating or air conditioning, 
air motion are all important 
Raw Material ‘< ghee he \ 
Receiving 
and Storage ~ 
~ 
There is equipment to provide he 
whatever air conditions ma- 7 


terials handled may require. 
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to employee health, require dends in accuracy. Employees cleanliness with precisio 
close control of dust, fumes, are more efficient, more alert 
vapors, gases, air velocities. in comfortable environment. 
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Finished Goods 
Storage 


Correct control of air conditions 
can prolong storage life of most 
products; ranges from simple 
heating or cooling to close 
control of humidity and tem- 
perature. 


helps to reduce abeanteciom. 


Control of inplant environment varies from simple ventilation 
to precise regulation of temperature, humidity, air move- 
ment, and air cleanliness. American-Standard Industrial 
Division offers products to handle the entire job. These 
are the products of Air-Lift. Long experience has given 
American-Standard Industrial Division product specialists 
a realistic understanding of the many problems involved. 
It is yours to draw on in selecting a system of components 
for the air conditions you need. This is Air-Lift service. 


One-source responsibility 
for systems 
or components 
that meet your needs 





Centrifugal refrigerating ma- 
chines for central-station systems. 





Firebox, scotch-type steel boilers, 
package units for heat, steam. 





Central-Station air-conditioning 
units for cooling and heating. 





Industrial fans with wheel types 
for air, gases, materials, shavings. 





Dust collectors and fly ash collec- 
tors for effective air cleaning. 





One-source responsibility 


The heart of 
American-Standard Industrial Division’s 
Air-Lift Service 


Now .. . with the combined American Blower, Ross Heat 

Exchanger, and Kewanee Boiler product lines . . . American- 

Standard* Industrial Division offers all the major components 

for complete, integrated systems to control inplant environment. 

You benefit by getting air-conditioning, air-handling, heating, 

and air-pollution-control equipment designed, engineered, and 

manufactured to work together. And—most important— you 

have one-source responsibility for its quality and performance. 

Offices in all principal cities are staffed by product specialists whose 

practical knowledge of equipment selection and application may prove 

most helpful to you. May we serve you? AMERICAN-STANDARD INDUSTRIAL 

DIVISION, DETROIT 32, MICHIGAN. IN CANADA: AMERICAN-STANDARD 

PRODUCTS (CANADA) LIMITED, TORONTO, ONTARIO. EXPORT DIVISION, 
AMERICAN-STANDARD, NEW YORK CITY. 


Products designed, engineered, and manufactured to work together 


AIR CONDITIONING 


Centrifugal refrigerating machines 
Central station units « Fancoil 
units ¢ Self-contained air condi- 
tioners « Package water chillers 
Multi-zone air conditioners 
Sprayed coil dehumidifiers « Heat- 
ing and cooling coils « Air washers 


AIR POLLUTION CONTROL 


Dust collectors and fly ash col- 
lectors for eliminating dust and 
recovering fly ash « Cyclone-type 
centrifugal dust collectors « Dis- 
posal systems e« Tubular-type 
centrifugal collectors « Package 
units ¢ Electrostatic precipitators 


AIR HANDLING 


Industrial fans with wheel types 
for handling air, gases, materials, 
and shavings « Centrifugal, pro- 
peller, tubeaxial, and vaneaxial 
fans « Utility sets * Power roof 
ventilators -« Centrifugal com- 
pressors ¢ Specialized fans, blowers 


POWER TRANSMISSION 


Gyrole Fluid Drives for stepless, 
adjustable-speed control of driven 
machinery « Complete range of 
sizes, 1 hp thru 12,000 hp « All 
provide extremely smooth pickup 
of the load, affording maximum 
protection for motor and machine 


HEAT TRANSFER 


Standard and engineered heat 
exchangers, condensers, and feed- 
water heaters for every requirement 
Oil and gas coolers « Refrigeration 
condensers and coolers « Instan- 
taneous water heaters for service- 
water, booster, convertor duty 


* Amrnican-Standard and Standard » are trademarks of American Radiator & Standard Sanitary Corporation. 


A MERICAN-Standard 


INDUSTRIAL DIVISION 


AMERICAN BLOWER PRODUCTS ° ROSS PRODUCTS ° KEWANEE PRODUCTS 





The Word - 
From Washington 


EDGAR A. POE, Consulting Engineer Correspondent 


A ConGRESSIONAL policy against the 
requirement by Federal depart- 
ments and agencies of bidding for 
professional engineering services 
may have been set for a consider- 
able time to come in the closing 
days of the 86th Congress. The 
House Armed Services Committee 
removed such a proposal from the 
Armed Forces Procurement Act 
which Chairman Carl Vinson (D- 
Ga.) had introduced. 

A Committee spokesman said 
that the Committee agreed that 
the fees for services of a consult- 
ing engineer should not be de- 
termined by competitive proce- 
dures, but by negotiation. Appar- 
ently the competitive provision in 
the original bill had been recom- 
mended by the Pentagon. 

Various engineering organiza- 
tions expressed vigorous opposition 
to the provision before it was 
deleted from the Vinson bill. The 
American Society of Civil Engi- 
neers impressed the House Com- 
mittee by declaring that the pub- 
lic interest would be served best 
if agencies of the United States 
government contracting for profes- 
sional services are encouraged to 
follow procedures essentially as 
follows: 

{ Consider the qualifications of a 
number of firms who appear to be 
capable of meeting the require- 
ments of an undertaking. 

€ Select from the list one or more 
who are believed to be the best 
qualified, and carefully interview 
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them separately, explaining fully 
the proposed service and carefully 
examining the qualifications of the 
firm, but without mentioning fee. 
{ List these firms in order of de- 
sirability, taking into account repu- 
tation, experience, financial stand- 
ing, personnel available, whether 
the work load already being car- 
ried will permit prompt and ef- 
ficient service, and any other perti- 
nent factors. 

{ Choose the one deemed most de- 
sirable and agree on a mutually 
satisfactory fee, this being the first 
time cost is discussed. 

{In the event that it is found im- 
possible to agree on the fee, dis- 
miss the firm in writing and ne- 
gotiate with the one next on the 
list, and so on until agreement is 
reached. 

The American Society of Civil 
Engineers declared that the com- 
petent practice of a profession in- 
volves creative ability. No two 
engineers, for example, can be ex- 
pected to render identical services. 
An engineer who has no skill, ex- 
perience, or technical knowledge 
can underbid an engineer who 
possesses the skill, experience, or 
technical knowledge required for 
the job. What usually amounts to 
a very small apparent saving when 
the contract is awarded solely on 
a price basis is almost certain to 
be lost many times over as a re- 
sult of inferior conception and de- 
sign, added costs of construction, 
operation, and maintenance. 


“It is for this reason,” said the 
ASCE spokesman, “that the code 
of ethics of the American Society 
of Civil Engineers provides that 
it shall be considered unprofes- 
sional and inconsistent with honor- 
able and dignified bearing for any 
member of the Society to partici- 
pate in competitive bidding on a 
price basis to secure a professional 
engagement.” 


Engineer Salaries Rising 


A survey by the Department of 
Labor showed that about 38,000 
students received bachelor’s de- 
grees in engineering, the largest 
professional field of employment 
for men, during this year’s gradu- 
ation exercises. What is the out- 
look for these graduates? 

With the demand for some spe- 
cialties heavier than at any time 
in the past several years, it is very 
good, according to Secretary of 
Labor James P. Mitchell. He said 
the need is particularly great for 
engineering graduates with strong 
science and mathematics _ back- 
ground to do research and devel- 
opment work in electronics, nu- 
clear energy, computer technology, 
missile development, and other 
new and rapidly expanding fields 
of engineering and science. 

The survey by the Department 
showed that graduates with ma- 
jors in mechanical, electrical, ce- 
ramic, and metallurgical engineer- 
ing appear to be the greatest in 
demand. Although the employ- 
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How to keep the lights on 
when power fails 


Long-Life Emergency Power 
Powerful Exide batteries handle 
lighting loads for a whole build- 
ing and last as long as 25 years 
with only occasional watering. 


40 


Plan an Exide Emergency Lighting System 
when the building is erected. When a power 
failure occurs, this fail-safe lighting system 
switches on automatically to prevent panic, 
injury or theft. When not in use, automatic 
charging equipment keeps the power source 
fully charged, always ready. 


Exide provides systems to suit structures of 
all sizes and kinds—stores, offices, theaters, 
schools, hospitals or factories. Plan now for 
economy in the future. Exide Emergency 
Lighting can save thousands of dollars in 
only a few minutes of use. Get the full 
details. Write to Exide Industrial Division, 
The Electric Storage Battery Company, 
Philadelphia 20, Pa. 


Exide 





ment outlook for engineering grad- 
uates is generally favorable, em- 
ployers are exercising more and 
more selectivity in their hiring 
practices. 

Continued expansion of the en- 
gineering profession is expected 
both in the next few years and 
over the long run, declared Sec- 
retary Mitchell. Factors which will 
contribute to a growing demand 
for engineering personnel are the 
continuing needs of the $41 bil- 
lion defense program (particularly 
in the missile field), growing popu- 
lation, rising living standards, ex- 
pansion of industry, the increasing 
complexity of industrial tech- 
nology, and the continued exten- 
sion of research activities. 

The swelling engineering enroll- 
ments expected in the 1960s in col- 
leges and universities will require 
more engineering teachers. Sub- 
stantial numbers of engineers will 
also be needed annually to replace 
those who retire, die, or transfer 
to other occupations, said the Cabi- 
net officer. 

Losses to the profession from 
death 
now estimated to be more than 
10,000 a year, and are expected to 
increase to some extent during the 
next decade. 

The Secretary's so-called “Open 
Letter to the College Graduates 
of 1960,” asserted that starting 
salaries offered to new graduates 


and retirement alone are 


with bachelor’s degrees are ex- 
pected to be in the neighborhood 
of $525 a month in 1960. On the 
other hand, the monthly starting 
salaries for the small number of 
engineering graduates with ad- 
vanced degress, particularly the 
doctor's degree, will, as in previous 
years, be higher than bachelor de- 
gree graduates. 


Small Cars Cut Gas Tax Income 


No one can foretell what the full 
impact of the small car eventually 
will be in the United States, but 
tremendous sales are assured for 
the next few years. Sales the past 
year have been greater than origi- 


CONSULTING ENGINEER 





DARLING 

SPECIALIZES 
fom iN SPECIAL 
“= VALVES 


engineering-production For example, below is one of fifty-five Darling high 
temperature valves produced for a large overseas 
petrochemical plant. Sizes range from 3” to 36”. 


These valves operate at 1100 degrees every 
CLOSE 15 minutes, They’re designed for service 24 hours 
TOLERANCE a day, 7 days a week, and for years of 


machining know-how continuous, maintenance-free operation. 
This is typical of Darling’s production know- 
how on valves for special service requirements. 
Bring your special valve problems to Darling. 


=O — 
D> 4 DARLING VALVE & MANUFACTURING COMPANY 


a Williamsport 5, Pa. 
Manufactured in Canada by 
V ALV ES Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont. 
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that joint like 

action t@ the minimu 
the full circumference. 
It’s FLEXIBLE, regar 
It’s PERMANENT . . <1 
trouble-free service forey 
no tedious joint pouring 
costly labor and mat ri 
And—Presto-SEAL is” 
but a few sizes of pip 
from 4” to 36”, both § 
in both pumping and | 
works officials, enginee 
ance of Presto-SEAL | 
Write today for comple 
next job! 





— FOR ALL SIZES — 


Back at the turn of the century it didn’t matter 
much what size you were...capacity counted 
most. Of course the days of the big schuper and 
free lunch have disappeared from the American 
scene. However, another type of “joint’’—this one 
tailor-made for all sizes of vitrified clay pipe, has 
been gaining in popularity by leaps and bounds. 
It’s KAUL Presto-SEAL, with precision-dimen- 
sioned, factory-molded polyester spigots and sockets 
This revolutionary development reduces shear load 
d permits a tight, equalized compression throughout 
e pipe. It’s EASY to assemble without special tools. 


iss of temperature... will absorb all line movement. 


k-proof, root-proof, corrosive-resistant ... provides 

. It’s ECONOMICAL ... less trench space is needed; 
required; extensive inspections are eliminated; saves 
on every installation. 


jot an experimental process of limited availability in 
n fact, thousands of miles of Presto-SEAL, in sizes 


dard and extra strength, are providing large savings 
tment plant costs everywhere. Approvals from public 
nd contractors are evidence of the preference-accept- 


pipe by KAUL. 
particulars. Then, specify Presto-SEAL pipe for your 


TAM 





nally predicted by some of the 
automotive manufacturers. 

As a result of the success of the 
small cars, automotive economists 
declared that they are causing a 
revolution in gasoline consumption. 
Therefore, the impact may result 
in a major drop in Federal and 
state gasoline taxes. 

Appearing before the Highway 
Transportation Congress in the na- 
tion’s Capital, automotive econo- 
mists agreed that the potential 
lower tax revenues could lead to 
a clamor for higher gasoline taxes. 
Officials of the Transportation Con- 
gress maintain that 43 cents of 
every dollar collected from high- 
way users are now diverted to non- 
highway purposes. They called for 
stopping the diversion. 


New Saline Conversion Plant 

A $1,246,250 Office of Saline Water 
contract for the construction of a 
1-million gallon per day sea water 
conversion demonstration plant at 
Freeport, Texas, has been awarded 
to the Chicago Bridge and Iron 
Company. The conversion plant at 
Freeport is the first of five saline 
water conversion plants authorized 
by Congress. The process to be 
utilizied in this plant, long-tube 
vertical multiple effect distillation, 
incorporates several newly devel- 
oped technical innovations result- 
ing from OSW sponsored research. 
The plant is expected to produce 
fresh water from the sea for less 
than $1 per thousand gallons. 


Road Men Meet 
Under the auspices of the Ameri- 
can Road _ Builders’ 
county division, members of the 
Board of County Consultants to 
the Bureau of Public Roads will 
participate in a panel discussion 
on a “Survey of County Highway 
Problems” at the National Highway 
Conference for County Engineers 
and Officials at Atlanta, Georgia, 
September 19-21. 

The Board of County Consult- 
ants, composed of one county high- 
way engineer or official from each 


Association, 
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THE STROMBERG-CARLSON COMMUNICATION CASE FILE 


(one of a series) 


A versatile sound system... wired for stereo 
yet it was custom-engineered from standard components 


A Stromberg-Carlson paging and background music system 
is wired to provide stereophonic sound throughout the new 
Utica, New York, Memorial Auditorium. 

Coverage is complete, with an end cluster of cellular horns 
plus high fidelity woofers and coaxial speakers, and a center 
cluster of cellular horns and coaxial speakers. The end 
cluster provides perfectly-placed single-source sound for 
stage presentations. 

Other outstanding features of the system: 

e 750 watts of audio power 


e Versatility that permits any kind of programming and 
sound distribution, including broadcast material, tape and 
records 


¢ Telephone intercom and paging network throughout the 
building 


® 18 microphone circuits plus 8 additional input sources 


Stereophonic sound reproduction is a unique feature of the Stromberg- 
Carison paging and sound reinforcement system in the new Utica, 
New York, Memorial Auditorium. Architects: Gehran & Seltzer of New 


¢ Three different programs can be directed to different 
areas simultaneously 

Because it is “custom-engineered” from standard compo- 
nents, this system assures unusual efficiency, economy, and 
ease of installation. 

These advantages are available to meet the needs of your 
clients. Our field engineers will be glad to consult with you 
on any project. Our factory-trained distributing organiza- 
tion is ready to handle all installation and maintenance prob- 
lems. You'll find their names in the Yellow Pages under 
“Public Address & Sound Equipment,” or write to Special 
Products Division, 1440-07 N. Goodman Street. 


“There is nothing finer than a Stromberg-Carlson” 
STROMBERG -CARLSON 
a oivision ofr GENERAL DYNAMICS 


York City. Associate Architect: Frank C. Delle Cese of Utica. Consulting 
Engineers: New York City office of Fred S. Dubin Associates. Installa- 
tion by W. G. Brown Sound Equipment Corp., Syracuse, New York. 
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why FRU-WELD 


is a stronger, 


oT -3 G03 Mei t-balare 


rolare}feolaaliotgeleia-leolame) mecia-tilale musi ler 


This enlargement of the weld area in 
TRU-WELD grating shows how solidly 
the metals have joined. Cross bar and 
bearing bar have fused into a strong, 
moisture- and vibration-proof weld. 


Enlargement of an incomplete weld 
area. Note the line of separation be- 
tween bearing bar and cross bar. Heavy 
traffic and vibration can easily separate 
such a weld. 


Tru-Weld grating is stronger because it is made that way. Its added strength 
comes from a manufacturing process that completely fuses the metal at cross 
bar-bearing bar joints and holds the bars to exact spacing. The result is grating 


that stands up under excessive vibration, heavy traffic or in areas where cor- 
rosive fumes and moisture are a problem. And Dravo Tru-Weld grating costs 


no more, 


Complete estimating, layout and fabricating services are available. Imme- 
diate delivery from stocks maintained at nearby Joseph T. Ryerson Service 
Centers will help you meet exacting construction schedules. 

For more information on this new, stronger grating, call the Dravo repre- 
sentative in your area, or write DRAVO CORPORATION, PITTSBURGH 25, PA. 


DRAVO 
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of the five regions of the Bureau 
of Public Roads, will also hold 
a discussion meeting with BPR 
officials on matters pertaining to 
secondary roads during the week. 


A series of other topics to be dis- 


cussed includes new techniques in 
highway engineering and construc- 
tion, drainage and zoning prob- 
lems, and accounting practices. 
Federal Highway Administrator, 
Bertram D. Tallamy, reports that 
more than one-fifth of the 41,000- 
mile Interstate Highway System is 
now open to traffic. As summer be- 
gan more than 9000 miles of the 
divided, multi-laned 
were being used. 


expressways 


Highway Lighting Research 

The Highway Research Board's 
special Committee on Night Visi- 
bility is urging an all-out research 
program on freeway lighting. High- 
way administrators, facing increas- 
ing demands for lighting along 
the great interstate system, assert- 
edly need an impartial research 
evaluation on the effects of free- 
way lighting on accidents, driver 
behavior, traffic flow, and capacity; 
and highway lighting costs in re- 
lation to traffic benefits. 

If lighting is justified, highway 
administrators also need impartial 
research findings as to the desira- 
bility of lighting only certain zones 
(such as interchange areas) com- 
pared lighting 
freeway mileages; intensities of 


with continuous 
lighting warranted for various situ- 
ations; and kinds of lighting instal 
lations, mounting heights, lighting 
pole locations, and spacing. 


Know These Lending Agencies 

American consulting engineers are 
now interested in the functions of 
seven lending agencies to which 
our country contributes capital for 
loans to underdeveloped countries. 
These are the Export-Import Bank, 
Development Loan Fund, World 
Bank, Inter-American Develop- 
ment Bank, International Develop- 
ment Association, International 
Monetary Fund, and the Interna- 
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SHIPPING 


t 


TO PLEASE t 
EVERYONE 


-=-- BUT Buffalo 


Zone Conditioning 
Comes Awfully Close! 


From one central cabinet here’s individual year 
‘round comfort conditioning to suit many different 
areas of a building. Each zone is controlled automati- 
cally. Consider these exclusive Buffalo features: 
RUGGED TUBULAR FRAME — easily assembled 
and installed. Convenient to service thru handy access 
doors, removable panels and outside bearings. 
CHOICE OF COMBINATIONS — floor or sus- 
pended mounting arrangements — any combination 
of heating, cooling or humidity control. 

LOW HEAD ROOM due to 45° pitched coils. 


PERMANENCY— DEPENDABILITY — heavy-gauge, 
corrosion-resistant paneling, coils, pans and dampers; high- 
quality backward curved limit load fans; heavy-duty ball 
or sleeve bearings. 


FACTORY 


Exclusive individually sized damper zones to accurately proportion 
quantity of air flow. 


Write today for Bulletin AC-220. 


BUFFALO FORGE COMPANY 


Buffalo air handling equipment to move, heat, Buffalo, New York 
cool, dehumidity and clean air and other gases. 


Buffalo Zone Contro/ 
Cabinet, Type PCB 





5 Buffalo Machine Tools to drill, punch, shear, bend, slit, YY “ ' Buffalo Centrifugal Pumps to handle most liquids Squier machinery to process sugar cane, coffee and ric® 
hae OCH and cope for p. or plant maint ic oe and slurries under a variety of conditions. Special processing machinery for chemica/s. 
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You SAVE 


1370 or more 
When You Buy 


Chalfant 
ALUMINIZED 
STEEL 
CABLE RACKS 


@ The first cost is lower... The 
Life is longer .. . The material is 
stronger! Your best buy for fast instal- 
lation and superior performance is Chal- 
fant Aluminized Steel Cable and Tubing 
Racks with exclusive boltless crimp-type 
splice plates. 


@ 17 year tests prove a life 3 years 
longer than standard zinc coating on 
galvanized steel . . . Chalfant Alumin- 
ized Steel Cable Racks have a higher 
heat resistant rating than galvanized 
steel... In salt spray tests, aluminized 
steel lasted 3 times longer than gal- 
vanized steel! 


Write for Literature 


YUU co. inc. 
Chalfa t PRODUCTS 


11523 Madison Ave. * Cleveland 2, Ohio 





tional Finance Corporation, which 
is a subsidiary of the World Bank. 
The newest lending agency, In- 


ternational Development Associa- 


tion, will have a capital of $1 bil- 
lion of which $320 million is 
scheduled to come from the United 
States. 


NBS Headed for Suburbs 


Work will begin within the next 
several months on site development 
and construction of the first three 
building units of the new National 
Bureau of Standards’ laboratories 
to be located on a 550-acre tract 
near Gaithersburg, Maryland, 20 
miles from the District of Colum- 
bia line. Congress this year ap- 
propriated $23.5 million to finance 
the initial phase of the relocation 
of the Bureau which is now located 
in residential Washington. 

The Bureau estimates that the 
total cost of the relocation program 
will be $104 million. Completion 
of the program is estimated for 
1965. The first building phase will 
be construction of an engineering 
mechanics laboratory, a radiation 
physics laboratory, and a power 
plant. The new site was selected, 
after careful consideration, as the 
one most suited to the special re- 
quirements of the Bureau’s scien- 
tific and engineering program. 


Highway Materials Shortage? 


A shortage of high grade sand, 
gravel, and crushed stone looms 
ahead for highway engineers. The 
Highway Research Board, as a re- 
sult of the diminishing supply of 
desirable aggregates, is urging that 
$10 million be spent on research 
in an effort to find replacements. 
National trade associations for 
the sand and aggregate industry 
in Washington concurred with the 
Board. However, they agreed that 
the great highway construction 
program under way will not be 
slowed down for the next several 
years because of the shortage of 
high quality aggregates. While con- 
struction engineers are demanding 
stricter specifications for new proj- 


ects, a spokesman for the National 
Sand and Gravel Association ac- 
knowledge that “prime deposits” 
of sand and gravel across the coun- 
try are diminishing. 

Possibly nuclear energy may 
transform clays and other now un- 
desirable materials into useful ag- 
gregates, said the Research Board. 
It added that the strengthening 
of soils through chemical stabiliza- 
tion and development of better 
means of removing water or elimi- 
nating its effects can produce large 
benefits. Improvement of under- 
standing of the physio-chemical 
properties of soils through new 
techniques in the laboratory, use 
of radioactive isotopes to trace 
movement of water in or under the 
surface structures, use of nuclear 
devices to measure soil density and 
moisture and to aid in controlling 
compaction of fills, offer much 
promise, the Board insists. 


R & D Directory 

A directory listing 2674 small busi- 
nesses qualified to do research and 
development work in 33 major 
categories as prime or subcontrac- 
tors has been issued by the Small 
Business Administration. Prepared 
for use by government purchasing 
agencies and private groups inter- 
ested in research and development, 
copies are available for public in- 
spection at all SBA field offices. 

The directory, titled “A List of 
Small Business Concerns Interested 
in Performing Research and De- 
velopment,” includes information 
on each firm’s field of interest, area 
of specialization, previous experi- 
ence in research and development, 
and technical services, as well as 
the number of engineers, scientists, 
and technical employees of each 
company. 

Expenditures by the United 
States government on research and 
development is now big business 
and getting bigger. It is estimated 
that the various departments and 
agencies will spend more than $8.3 
billion for such work during the 
1961 fiscal year. o~- 
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BUTLERIB™ 
MONOPANL 





Shh age « 


NEUHARDT & BAAB—ARCHITECTS. MIDLAND. TEXAS 


Big or little . . . plain or fancy .. . there’s a 
Butler pre-engineered building to meet the 
requirements of your community. These ex- 
amples are typical of the hundreds of build- 
ings throughout the United States that have 
been built by many progressive, cost-conscious 
communities. They all have three important 
advantages: Clear-span interiors that offer 
maximum use of inside space; load-bearing 
rigid frame structurals that permit complete 
freedom in construction and design of outside 
walls; and mass production economies that 
result in money-savings for the taxpayers. 
Whether you need a “shirtsleeve” building 
for maintenance use or a “monument” with a 
handsomely designed exterior, there’s a Butler 


BUTLER BUILDING EXCLUSIVE...CHOICE OF TWO SUPERIOR WALL PANELS IN COLOR 


Buildings that don't tax your budget 
.. pre-engineered by Butler 


building to fit your needs. And, metal build- 
ings are not all alike! We invite you to com- 
pare Butler’s two superior new wall systems 
with all others designed for pre-engineered 
structures . . . Butlerib, the new improved 
standard wall and roof panel, and Monopanl, 
the exclusive, factory-insulated curtain wall. 
You'll find they’re the finest. Or, your Butler 
Builder will be happy to work with your archi- 
tect in using a wide variety of curtain wall 
materials — such as glass, wood and brick. 

Why settle for less than the best . . . build 
with Butler, the lowest cost way to build well. 
Before you build, call your Butler Builder. 
He’s listed in the Yellow Pages under “Build- 
ings” or “Steel Buildings.” 


BUTLER MANUFACTURING COMPANY 


7512 East 13th Street, Kansas City 26, Missouri 


Manufacturers of Metal Buildings ¢ Equipment for Farming, Oil Transportation, Outdoor Advertising + Contract Manufacturing 


Sales offices in Los Angeles and Richmond, Calif. « Houston, Tex. 


¢ Birmingham, Ala. « Kansas City, Mo. « Minneapolis, Minn. 


Chicago, Ill. ¢ Detroit, Mich. « Cleveland, Ohio « Pittsburgh, Pa. »* New York City and Syracuse, N.Y. « Boston, Mass. 


Washington, D.C. « 


Burlington, Ontario, Canada 


47 





Electrification... . Reinforcement .. . Form: 


Complete Underfloor Electrification — Place 
E/R (Electrically Ready) Cofar units between 
standard Cofar sections. These large cells carry 
power, phone, signal circuits direct to desks and 
machines anywhere on the floor. Use any desired 
spacing of one-, two- or three-cell units to get com- 
plete electrification where it is needed, when 
it is needed. 


Design Flexibility—By specifying E/R Cofar 
floors, you can economically design for spans up to 
14’ 4”, loads up to 250 psf. Provide for present and 
future wiring requirements economically. 


Reinforced Concrete System—E/R Cofar 
system is reinforced concrete... strong, permanent, 
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fire resistant. High-strength, deep-corrugated steel 
units, with ‘“T’’ wires welded across corrugations 
provide positive and temperature reinforcement. 
Units are also the form for wet concrete; serve as 
working platform. Up to 4-hour UL fire ratings. 


Economical—Construction is fast. No wood forms. 
No bottom rebars. Work schedules are maintained. 
Long spans mean fewer beams; save on structural 
framing and beam fireproofing. Optional preset 
inserts on E/R units speed installation of service 
outlets—no concrete drilling. Best insurance 
rates available. 


You get fast, dependable delivery of Cofar and E/R 
Cofar and helpful field service. Over 100 Granco dis- 
tributors throughout the U. S. 
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... Get all three with EZR COFAR® 


foe === MAIL FOR E/R COFAR MANUAL cimennateteet 


GRANCO STEEL PRODUCTS CO. 
6506 N. Broadway, St. Louis 15, Missouri 


A Subsidiary of GRANITE CITY STEEL COMPANY 


Just sign coupon . . . clip to your company letterhead . . . mail today. 
Attention Department CE -607. 


© 
FROM THE [GRANCO] FAMILY 


Corruform® 

Tufcor® 

Roof Deck 

Utility Deck 

Vin-Cor 

Structur-Acoustic 
Stay-In-Place Bridge Forms 
Guard Rail 

Pavement Joints 


NAME 








| 


OUR CATALOGS ARE FILED IN SWEET'S 
A SS Se Soe A A AS 
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How the REMITE?’ seal in 


@ e 
BaG centrifugal pumps A new material, called ‘‘Remite,’’ developed in the Research 


° bor: f the Bell & Gossett Company, simplifies the 
assures leak-proof operation ‘#>oratory o Py. a 
p f p problem of keeping water out of the bearings of centrifugal 


pumps. 


‘*‘Remite”’ is almost diamond-hard...easily cuts glass... 
corrosion-resistant as well as wear-proof. In all BeG Uni- 
versal and industrial pumps it is used as a floating seat 
facing a carbon seal. This unique combination eliminates 
pump leakage and gives trouble-free service even when the 
pumped liquid contains foreign material. 


‘‘Remite”’ is also produced commercially for a wide vari- 
ety of applications where hardness and wearing qualities 
are important. It has high flexural strength and is resistant 
to chemical attack and high temperatures. Electrical insu- 
lating properties are good at both high and low frequencies. 


=) BELL & GOSSETT 


Seal as used in B&G : i Cc oO M P AN Y 
Universal Pump—a unit 4} : 
noted for quiet operation. j = ‘ i Dept. GG-70, Morton Grove, il. 


Canadian Licensee: S. A. Armstrong, Ltd., 1400 O’ Connor Drive, Toronto 16, Ont. 


Position of ‘‘Remite’’ 


A DIVERSIFIED LINE OF HIGHEST QUALITY PRODUCTS 


UZ p 
Booster Pumps Package Liquid Coolers Refrigeration Compressors Marlow Pumps Heat Exchangers Oil-less Air Compressors 
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VERBATIM from a recent issue of 
the Metropolitan Washington Pro- 
fessional Engineer: “The functional 
Section for Engineers in Private 
Practice cordially invites all engi- 
neers, especially those in the gov- 
ernment who do outside consulting 
work, to attend the March 28th 
meeting. Clarification of the Regis- 
tration Act, fee schedules, tax con- 
siderations, the Consulting Engi- 
neers Council, and other _perti- 
nent matters will be discussed. 
“It should be stressed that en- 
rollment in more than one Func- 
tional Section is to be encouraged 
if the individual’s interests exist 
in more than one group. This is 
particularly true in our local So- 
ciety, since many of the govern- 
ment-employed members can and 
do consulting work in their special- 
ties outside of their government 
duties, and thereby engage in pri- 
vate practice. The same may be 
true of our colleagues in educa- 
tion. Therefore, the organizing 
committee requests each member 
to review his position and deter- 
mine the potential for affiliation 
with DCSPE Functional Section 
for Engineers-in-Private-Practice.” 


New FIDIC Member 


The Association of Consulting En- 
gineers of Ireland became the 15th 
member of the International Fed- 
eration of Consulting Engineers 
(FIDIC) at its recent meeting in 
Stockholm. During the past few 
years, FIDIC has added United 
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Heard Around 
Headquarters 


MARJORIE ODEN, 


States, Canada, Australia, and 
South Africa consulting groups to 
the original Western Europe mem- 
bers. The U. S. organization be- 
longing to this international body 
is Consulting Engineers Council. 


The Red Tape Curtain 
George Bajos, the Hungarian en- 
gineer who has had 16 years ex- 
perience and is the author of eight 
technical books, lost his battle to 
take the New York registration 
test. (“Field Notes,” May 1960). 

George, a full member of the 
American Society of Civil Engi- 
neers, has been required to sub- 
mit more than 65 pages of docu- 
ments to prove his credentials. 
After trying since last October to 
be allowed to take the test and 
providing all data required, George 
was notified that he will not be 
able to take the test because he 
did not apply in time. 

So George will have to remain 
at his $5500 a year job and try 
again next November. 


Replies to Consultants 


Senator John Hughes of Syracuse, 
source of most of New York con- 
sultants’ troubles for the past year, 
was the star attraction at the re- 
cent annual meeting of the New 
York State Association of Consult- 
ing Engineers. 

More than one year ago, Senator 
Hughes began complaining about 
consulting engineers on state proj- 
ects. (“Field Notes,” April 1959). 


Eastern Editor 


Then, early this year, his one-man 
committee counsel “accidentally” 
lost a copy of a detrimental report 
on consultants to the press. 

The State Association and the 
New York State Society of Profes- 
sional Engineers both sent pro- 
tests to the Senator, asking him 
to substantiate his charges or to 
withdraw them. He never replied 
to the letters. 

Although he considers himself 
the victim of a “substantial area 
of misunderstanding,” at least the 
Senator did not duck the issue. He 
said Carroll, his committee coun- 
sel who authored the controversial 
report, “did what he was supposed 
to do. And I did what I wanted 
to do.” 

The Senator's only regret is that 
he was unable to get a closed hear- 
ing held to investigate the award- 
ing of contracts to consultants. 

Senator Hughes also stated that 
he has been misquoted . . . he 
never did say he was in favor of 
competitive bidding. (The Albany 
Times-Union quoted him as ex- 
plaining that he “objected to the 
procedure under which the Su- 
perintendent of Public Works had 
sole authority to let a design con- 
tract to a consulting engineering 
firm without advertising for bids 
or giving public notice.” ) 

However, Senator Hughes told 
consultants that they are at fault, 
in at least one respect, for any 
legislative worries they have. “Too 
many people know practically 




















New steels are 
born at 


Look at this <r 
NEW FEATURE of 


Armco Sluice Gates 


Now you can get Armco Sluice Gates with bronze seating SIZE RANGE 
faces tightly anchored into dove-tailed grooves on both and permissible unbalanced heads 


| 


the slide and the frame. Both edges of the seating faces 





Permissible 
Unbalanced Head 


have the support of their beveled sides, with no overhang- — 


ing surfaces. The actual bronze seating surfaces are 


Type of Se ae += | 

machined perfectly flat for maximum watertightness. Gates | ‘ Square and | seating | Unseating 
eee . | Round Openings Rectangular Aner may 

This is just one advantage of Armco Sluice Gates. Others Openings | |” feet in feet 


of special interest to engineers are: flush bottom opening; 





6” to 120” | 6” x 6” to ; Al ieee , 
adjustable wedges; and a choice of metals for mounting Sluice Gates diameters | 5 te 100 | © to 30 
materials. Then too, Armco offers you the world's widest : | war 
a 2 Q Flap Gat 4” to 90” mo” | 10’ to 50° 
selection of sluice gate sizes. See table for condensed data. a ’ . 


For more information on Armco Water Control Gates, 





: oe 7 Roller Gates , , 0’ to 15’ 
write us, mentioning the type of gate that interests you. 


Armco Drainage & Metal Products, Inc., 6430 Curtis Street, 


Radial Gates | , 0’ to 10’ 
Middletown, Ohio. | 








ARMCO DRAINAGE & METAL PRODUCTS 


Subsidiary of ARMCO STEEL CORPORATION 


OTHER SUBSIDIARIES AND DIVISIONS: Armco Division + Sheffield Division * The National 
Supply Company * The Armco International Corporation * Union Wire Rope Corporation 
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nothing about consylting engineers 
because you Liven a world all 
your own.” He advised consultants 
to get acquainted with their legis- 
lators, and to explain their prob- 
lems because “we can’t be experts 
in everything.” 

For instance, in connection with 
a recent bill to approve standard 
plans for schools in New York 
State “the only people I heard 
from were the architects, and this 
is the first time I had seen them 
in my 14 years as a Senator.” 

Realto Cherne of Syracuse, new 
State Association president, out- 
lined his aims for the coming year 
— increase in membership, better 
architect-engineer relationships, 
more accent on legislative activi- 
ties, determine more effective ways 
to handle ethics problems, better 
public relations, closer contact 
with the New 
of Consulting Engineers, and con- 


York Association 


tinued cooperation with the Con- 
sulting Engineers Council. 

The State Association has _pro- 
duced the first half of its own 
Manual of Practice — covering en- 
gineer-client relationships. The sec- 
ond half will deal with interpro- 
fessional practice and is scheduled 
for completion early this year. 

The State group also has dropped 
membership in the Empire State 
Chamber of Commerce after de- 
ciding they were getting nothing 
for their money. 

Binghamton joined, making five 
member chapters. 

And the constitution and bylaws 
are being revised in such a man- 
ner that individual chapters no 
longer will need separate consti- 
tutions — only bylaws. 

This year, the State Association 
favored a bill which would have 
legalized engineer-surveyor _ part- 
nerships in New York State. There 
does not seem to be a total agree- 
ment among Association members 
on this, and the NYSSPE opposed 
the bill (which did not pass). The 
State queried other 
CEC Half an- 


swered, and all said engineer-sur- 


Association 


member groups. 
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veyor partnerships are allowed in 
their states 

Most of the discussion was in 
regard to how to “clean up” the 
classified listings of consulting en- 
gineers throughout the state. No 
ready solution was found, but all 
chapters as well as state officials 
are continuing the studies. 
Doing Very Well 
By annual meeting time last month, 
the American Society of Heating, 
refrigerating, and Air-Condition- 
ing Engineers was able to an- 
nounce it now is the fifth largest 
technical society — topping one 
of the Founder Societies, the 
American Institute of Chemical 
Engineers. ASHRAE now has 20,- 
000 members. 
Fisk Joins ASCE Staff 
John H. Fisk, of Franklin Park, 
New Jersey, has been named as- 
sistant to the secretary of the 
American Society of Civil Engi- 
neers, it was announced by W. H. 
Wisely, executive secretary. Fisk’s 
assignment will be the Society's 
vast network of Student Chapters, 
as well as working with younger 
members. 

A graduate of Rutgers Univer- 
1954, Fisk 
years as a pilot in the U. 


three 
S. Air 
Force. On his return to civilian 


sity in served 


life, he was associated with a New 
York consulting engineering firm 
for two years before joining ASCE. 


Canadian Council Elects 

New officers were elected at the 
Canadian Council of Professional 
Engineers annual meeting in Saint 
John, New Brunswick earlier this 
year. President is J. Graham Dale; 
vice president; W. L. Wardrop; 
D. S. 


member of the executive, 
Simmons. 


NYSACE Officers 

At the third annual meeting of the 
New York State 
Consulting Engineers, Inc., held 
in Syracuse on May 27, the follow- 


Association of 


ing officers were elected for terms 
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Height—90%% inches 
Width—34 and 38 inches 
Depth—15, 25 and 29 inches 
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DB-type air circuit breakers 
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Pressure-type fusible 
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Reporting more news from... 


DIRECTION 70 > 


. . a fast-moving program 

lam lE-Ualalsie mm) 40) Uarsiie lar 
product development, 

and streamlined distribution 
to help our customers 

meet the challenge of the 


Soaring Sixties. 


Instead of being made with a solid disc, new, patented 
Crane Flex Gates have separate disc faces, connected by 
the axle-like unit shown in the cross section. This joins 
the two seating faces, yet provides flexibility for the 
faces to seat tightly with independent action. 


BECAUSE THEY’RE FLEXIBLE, new Crane Flex Gates seat 
with less torque. 


BECAUSE THEY'RE FLEXIBLE, new Crane Flex Gates un- 
seat with less torque... will not stick closed even when 
closed while hot and allowed to cool. 


BECAUSE THEY’RE FLEXIBLE, minor deflection of seating 
faces due to pipe strains does not affect tightness of 
Crane Flex Gates. 


BECAUSE THEY’RE FLEXIBLE, new Crane Flex Gates are 
tight on inlet seat and outlet seat over a wide range of 
pressures, 


BECAUSE THEY’RE FLEXIBLE, new Crane Flex Gates can 
be used singly in some services where two conventional 
gate valves are frequently specified. You can save sub- 
stantially on piping costs. 


BECAUSE THEY’RE FLEXIBLE, new Crane Flex Gates can 
be serviced—body seat rings replaced or seating faces 


refinished—quickly, and without painstaking accuracy. 
Slightly off-taper seats do not affect tightness or oper- 
ating ease. 


BECAUSE THEY’RE FLEXIBLE, new Crane Flex Gates will 
easily outperform any conventional solid wedge disc 
valve you now use. And there’s no increase in price. 


BECAUSE THEY’RE MADE BY CRANE, these new Flex 
Gates are completely dependable. You can use them with 
complete confidence on steam, water, gas, oil or oil vapor 
service. Stem and disc seating faces are Crane Exelloy. 
Shoulder-type body seat rings are Exelloy or Crane No. 
49 Nickel Alloy. Sizes: 12 inch and smaller; 150- and 
300-pound pressure classes. 


Ask your Crane Distributor for full information on Flex 
Gates—and for data whenever you work with the prod- 
ucts Crane makes. He has the newest in information and 
products. Crane Co., Industrial Products Group, 4100 
South Kedzie Avenue, Chicago 32, Illinois. 


® 
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of one year: president, Realto E. 
Cherne, Rochester; vice president, 
A. Gordon Wheler, Cazenovia; and 
secretary-treasurer, Robert Holz- 
macher, Hicksville, Long Island. 
At the same meeting, Frank E. 
Kulas of Rochester was elected to 
serve as director to the Consulting 
Engineers Council. In this capacity, 
Kulas will represent NYSACE on 
the board of directors of CEC. 
James N. DeSerio of Buffalo was 
elected as alternate director. 


Foundation Adjusts Focus 


The Engineering Foundation, 
largely identified with research 
projects which it supports with the 
little money it has available, is 
taking another look at its aims and 
planning some basic changes. 

According to the new executive 
director, Dr. Harold K. Work, the 
Foundation in the past has made 
many small appropriations to a 
considerable number of research 
projects. In some cases, the Foun- 
dation also has continued token 
support of research projects for 
many years even though the proj- 
ects have found adequate funds 
elsewhere. But since the Founda- 
tion budget is only about $85,000 
a year, too little money spread too 
thin has left much to be desired. 

“Today the problem is not to 
find money for research but to de- 
fine important problems and find 
competent men to carry them out,” 
the Board reported. However, there 
still is some feeling among Founda- 
tion board members that more 
money should be raised and the 
sponsoring of research programs 
continued. 


Electronic Recruiting 


Recruiting engineers at conven- 
tions has gone modern. With the 
new Career Centers, an engineer 
can walk into a central reception 
room if he is curious about what 
jobs are around. He gives his 
resume to Center personnel. The 
resume — without the applicant’s 
name — is flashed by teletype to 
waiting recruitment offices in other 
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parts of the hotel. Anyone inter- 
ested in hiring the man answers — 
also by teletype — and an interview 
is arranged. Of course, the engi- 
neer sees the name of the firm be- 
fore the interview so there is no 
danger of his applying for a job 
with his own firm. 

The first Career Center was held 
this year at the Institute of Radio 
Engineers meeting in New York 
City. Almost 1500 engineers and 
scientists registered for new jobs, 
and approximately 27 firms were 
recruiting. 

Next Career Center will be held 
in August at the IRE’s Western 
Electronics Show and Convention 
in Los Angeles. 


Florida Engineers to Build 


‘The Florida Engineering Society 


plans to construct a building of 
its own in Tampa — soon. 

According to the Society, plans 
and specifications are nearing com- 
pletion, a site has been chosen, and 
the project awaits only the sale 
of an authorized $60,000 bond is- 
sue to Society members. 

The proposed building will be 
a one-floor plan, so designed that 
a second floor can be added when 
desirable. The building will house 
offices for the executive director 
and his clerical help, records stor- 
age space, and a board of directors 
meeting room. 

The Florida Engineering Societv 
dates back to 1917. Five years ago, 
the FES amalgamated with the 
Florida Society of Professional En- 
gineers and now is the state af- 
filiate with NSPE. 


Civil Engineering Curricula 
Consulting engineers will get their 
chance to express views on what 
young civil engineers of the future 
should be taught in college. A con- 
ference, to decide the future of 
civil engineering curricula, will be 
held July 6 through 8 at the Uni- 
versity of Michigan. 

For some time, civil engineering 
courses have been in the limelight 
(“Heard Around Headquarters, 
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Ciyde Unloaders have many unique, yet perform- 
ance-proven features of design and construction that 
recommend them for high capacity, low cost material 
handling. 

One such feature is Clyde’s patented ‘“fleet-block” 
reeving that provides horizontal travel of a direct 
reeved light weight bucket as the trolley moves in and 
out along the Unloader boom. This feature reduces 
the sheave action and excessive cable wear so common 
with other users of two line buckets. 


Clyde’s simplified operating system permits fast, 
precision spotting of the bucket as well as push button 
control of bucket digging and power dumping. 


Such features as clean lines and rugged construc- 
tion, Clyde hoisting machinery proved and approved 
the world around, engineered placement of equipment 
in the machinery cab with thoughtful provisions for 
easy accessibility for those infrequent times when 
even a Clyde may require minor servicing . . . these 
are but a few of the features you will appreciate from 
a study of Bulletin 14B. 


Operators and owners will tell you of the 
many money-saving, cost-cutting features of 
Clyde Unloaders . . . its almost unbelievable 
capacity, its ease of operation and minimum 
maintenance. We'll put you in touch with an 
owner of a Clyde. It will be well worth your 
time to learn why ‘they take pride in their 
Clyde’. 

Write today for Bulletin 14B. And re- 
member, the services of our material handling 
engineers are available at your request. 


56 


fw 
Clyde Unloaders are available in three 
standard sizes with capacities from 500 
to 1200 tons per hour. 


CLYD 
IRON WORKS, INC. 
DULUTH, MINNESOTA 
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November 1959), but 
meetings had been held on an 
ivory tower level frequented only 
by _ professional The 
Michigan sessions will hear all 


previous 


educators. 


who want to express opinions. 
The first in this series of con- 
held last 


_ 


when about 25 educators met at 


ferences was winter, 


Cooper Union's surveying camp in 


New Jersey. It was sponsored by 
the American Society of Civil En- 
gineers and the American Society 


for Engineering Education. 

Then last month, the American 
Sanitary Engineering Inter-Society 
Board joined ASCE and ASEE to 
sponsor a Harvard 


and Massachusetts Institute of 


gathering of 


Technology teachers to discuss the 
sanitary engineering curricula. 
MIT also is studying the entire 
engineering curricula on a large 
Ford Foundation grant. 

Expected recommendations — of 
the Michigan meeting — a five- 
year course for a civil engineering 
degree. Bachelor's degrees would 
be awarded under this plan at the 
end of the fourth year. 


Policy on Testimony 

The American Institute of Archi- 
tects has adopted a change in its 
constitution making it the stated 
duty of all members and chapters 
to “be willing to offer testimony 
in support of every case of al- 
leged unprofessional conduct of 
which he or it is cognizant 


Not Mentioned in Contracts 


Joseph Weiss, superintendent of 
New York's Board of 


bureau of construction, no longer 


Education 


is requiring architects to include 
the engineers’ fees in contracts. 
According to the New York As- 
sociation of Consulting Engineers 
Newsletter, “The ( Association ) 
Committee feels that as the over- 
all fees to architects for new work 
have been decreased from year to 
year and Mr. Weiss is no longer 
requiring that engineer's fees be 
mentioned in contracts, our mem- 
bers will no longer be able to ac- 


JULY 1960 


cept Board of Education projects, 
unless a drastic change is made.” 

In dealings with the Board of 
Education, engineers 
now are better off in one small 


consulting 


area. Weiss has reported that sep- 


arate contracts will be awarded 
consulting engineers on mechani- 
cal work included in alterations to 


existing buildings. 


CEASO Elects New Officers 


The Consulting Engineers Associa- 
tion of South Vakota, at its annual 
convention in Rapid City, named 
Julian Staven of Rapid City, presi- 
dent, succeeding Frank Sheridan, 
Sioux Falls. Calvin Vaudrey, 
Brookings, was elected vice presi- 
dent; Waldo L. Scott, Watertown, 
secretary-treasurer, 

Donald Flahart, Rapid City, was 
named director tor a two-year term 
succeeding Arthur Mannes, Aber- 
deen; Frank Brady, Spearfish, re- 
placing Fred Brady, also of Spear- 
fish. Two hold-over directors are 
Ray Roby, Mitchell, and John 
Reese, Watertown. 

Campbell Again 

Comptroller General Joseph Camp- 
bell, of the General Accounting Of- 
fice, has taken another swipe at 
the use of consulting engineers by 
highway departments. 

Speaking before a subcommittee 
of the House Appropriations Com- 
mittee, Campbell said, “The ex- 
tensive use of consulting engineers 
for the usual types of engineering 
work, which in other states was 
done by state employed engineers, 
substantially and unnecessarily in- 
creased the cost of that engineer- 
ing and resulted in an avoidable 
inequity among the states in the 
extent of Federal participation in 
engineering costs.” 

Campbell was referring to the 
District of Columbia Highway De- 
partment this time, which pro- 
tested that using consulting en- 
gineers is them money. 
Again, Campbell presented no 
figures in support of his “exces- 
sive costs” claims. —_ 


saving 























A Professional Monopoly? 

“Few people realize the teeth con- 
tained by laws that give profes- 
sional organizations their power. 
For instance: if proposed legisla- 
tion is passed in Quebec, I would 
become liable to legal action if I 
called myself a chemist without 
joining the provincial professional 
chemists association. Suppose, from 
the point of view of the public 
safety, this is a good thing. I 
should be forced to prove to the 
association, or the courts, that I 
am a graduate in chemistry from 
a recognized university — which | 
am. And if this were not satisfac- 
tory, I should be forced to take 
and pass their qualifying examina- 
tion — which I trust I could. 

“Then is not the public interest 
served? Is not the public secure? 
Not according to the proposed law. 
If I stop making my annual con- 
tributions to this society, I lose 
my right to call myself a chemist. 
And ...I run a risk even describ- 
ing myself as a chemist. 

“I said something about bilking 
the public. I don’t mean to imply 
that doctors, or engineers, or 
chemists, lobby for these laws in 
order to bilk the public. But how 
would you like it if only a legally 
registered repair man could fix 
your TV set? If only a certified tax 
expert could make out your income 
tax, and you weren't allowed to do 
it yourself? If it became a crime 
to cut your children’s hair at home, 


“Quote... End Quote” 


and the giving of a home perma- 
nent to another person became an 
offense under law? 

“We haven't yet come that far, 
but we'd better watch ourselves.” 
— Charles R. Graham, from an ar- 
ticle in Saturday Night. 


U. S. Not Built By Timid Souls 


“Most of our country’s progress 
has come through a spirit of bound- 
less confidence and optimistic dis- 
regard of the consequences of fail- 
ure. There is hardly a successful 
venture in our history, industrial 
or national, against which excel- 
lent arguments, highly logical argu- 
ments, could not have been ad- 
vanced at the outset... 

“Fortunately, the optimist has 
always prevailed. Progress is never 
the product of pessimism. Vigorous 
institutions in science, in business, 
in government, or the arts, are 
monuments to affirmative thinking, 
not to the sober head-shaking ‘no.’ 

“If education can provide a clear 
picture of personal responsibility 
and of personal initiative, then we 
can be sure that we will use our 
science wisely and not permit it 
to be obscured behind a dust cloud 
of irrelevant and superficial con- 
siderations. 

“In this sense, the teachers, and 
the teachers of teachers, have a 
very special responsibility. It should 
be the teacher's responsibility to 
make clear those fundamentals 
which are at the core of a progres- 


sive society. For the goal of sound 
education is not how much we 
shall know, but how we shall use 
what we know — it is not the shap- 
ing of the intellect that is the prime 
object, but the shaping of human 
character. 

“If young people are deriving 
less from their exposure to educa- 
tion than they should, I think it is 
because they have fallen victim, 
along with many of their elders, 
to a philosophy which has for many 
years held that success by one’s 
own efforts is less to be desired 
than a collective security — a phil- 
osophy which, in a word, has sug- 
gested that the world owes every- 
one a living...” — Henry B. du 
Pont at the dedication of a new 
science building at Sul Ross State 
College. 


Socialist Inroads on Research 


“Industrial research is an essential 
function that has been responsible 
for much of our industrial growth, 
the improvement of living stand- 
ards, and the making of a strong 
nation. Results of such applied re- 
search are rightfully the property 
of only the sponsor. But applied 
research is as much a part of busi- 
ness operation as is any other 
phase; it is the private utilization 
of a professional service the same 
as legal or accounting services. 
“Industrial research is rightfully 
used for competitive advantage and 
cannot, under any stretch of the 
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COMPLETELY ACCESSIBLE FROM THE FRONT 


Designed for commercial buildings, Series 1 has been 
standardized for flexibility and low installed cost. Ade- 
quate wiring space has been reserved at top and bottom 
of each structure for incoming and outgoing cables. 
Series 1 may be installed against any wall where floor 
space is at a premium, since all components are acces- 
sible from the front. Additional distribution sections 
may be added later as dictated by increasing loads. 


Each distribution section measures only 15 inches deep. 
All sections are attractively designed and finished in 
gray lacquer to provide a pleasing appearance. 


For more details and layout information, contact our 
sales office near you or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pa. Ask for 
Publication SA-8667. J-93554 
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New! Kinnear POWER 
mrroune) QPERATOR 


DOOR OPERATOR Adds more efficiency than ever 
EVER DESIGNED 7 +. KINNEAR ROLLING DOORS 


FEATURES: 


New “Removable” 
Design — doesn't 
disturb auxiliary 
hand-chain operator. 


Any Mounting! Vertical 
or horizontal — on door 
or wall bracket, or 
through-the-wall ! 


Easy Installation. 

Simple in-the-field 
control-wiring to a 
terminal strip. 


Reserve Power for a. 
smooth action regard- w 
less of wind pressure, f t 
drifted snow, collected . 
grime, or extra years MOUNTS : 
of usage. ON DOOR: 


Thermal Protection 
Against Overload — OR ON WALL.... 
motor cuts out before 


damage can occur. (OR THROUGH 
THE WALL) 


New Worm Gearing for 
highest efficiency 


and longest service. A new high in door efficiency is reached in 


Kinnear Rolling Doors equipped with the 
Centrifugal Clutch new Kinnear “Series Three” Power Operator. 
transmits motor action This is an all-new concept in motorization 
to door with no shock. for rolling doors — designed with a single 
Prevents motor stalls goal in mind —to reduce to minimum all 
and overload damage. chance for troubles from overload, torque 
shock, constant start-stop action—in a motor 
Seven Sizes! Capacities that assures easiest installation and mainte- 
for doors of any size! nance, and permits any type of mounting. 
The “Series Three” Kinnear Power Oper- 
ator, like the Kinnear Rolling Door itself, 
is the finest achievement today’s engineering 
skills can produce. 


Write for new Power Operator Bulletin 
The KINNEAR Mfg. Co. 
FACTORIES: 1560-90 Fields Avenue, Columbus, Ohio 


1742 Yosemite Avenue, San Francisco 24, Calif. 
Offices and Agents in All Principal Cities 


ROLLING DOOR 
Saving Ways in Doorways 





imagination, be considered a pub- 
lic service. How, then, can anyone 
honestly consider industrial re- 
search as anything other than a 
form of professional business which 
should be subject to all forms of 
taxation? 

“Research-conducting universi- 
ties and research institutes can pro- 
vide a valuable service to their 
community and to the nation, but 
they cannot do it by operating 
commercial businesses. I suggest 
they return to the field of basic 
research for public good — those re- 
sponsibilities for which they were 
founded and which are needed so 
badly. Their tax-exempt status 
should be kept intact as long as 
they continue to do basic research 
with results immediately available 


to the public, except in those cases 


where national security is involved. 

“On the other hand, the inde- 
pendent laboratory profession 
should have no objection to having 
research institutes as competitors in 
the applied research field, provid- 
ing they do not confuse the public 
by adopting the name of some uni- 
versity and providing they pay 
their fair share of the cost of gov- 
ernment through equal taxation. 

“The independent tax-paying 
laboratories will continue to chal- 
lenge the status of any tax-favored 
group which poses as serving the 
public without providing access to 
findings by qualified persons at 
all times, except those involving 
national security.” — Roger W. 
Truesdail, from an article in In- 
dustrial Research. 


New Forms for Thin Shells 


“The use of Styrofoam as a con- 
struction aid in the fabrication of 
thin shell concrete structures could 
well prove to be one of the most 
significant advances in building 
technology since the advent of cur- 
tain wall construction. The con- 
struction economies and architec- 
tural freedom which can be simul- 
taneously achieved with this new 
technique will certainly expand use 
of these new buildings far beyond 
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Write or Phone 
for Additional 
Information for 


Your Application. 


SPECIFICATIONS ON THIS UNIT: 


MATERIAL: 316 ELC Stainless Steel 
Face Dimensions: 60” x 72” 
Overall Dimensions: 98” x 68” x 30” 


TUBES: 0.035” wall, 5” O.D. 
Spacing: 1/2” center to center, staggered 


FINS: 0.010” plate type with die-formed ferrules 
Spacing: 8 per inch 


SURFACE: Total: 10,650 sq. ft. 
Primary: 558 sq. ft. 


CASING: Air tight at 60 inches W. G. 
OPERATING PRESSURE: 1500 p.s.i. 
WEIGHT: 5100 lb. dry 





SAINT LOUIS 11, MISSOURI 


Quality Air Conditioning and Heat Transfer Equipment Since 1925 
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Its mirror-smooth 
interior walls enable 
KRALOY PVC PIPE to deliver 
20% greater volume. 


CORROSION-PROOF KRALOY PVC 
PLASTIC PIPE SOLVES ACID 
WATER CORROSION PROBLEMS 


Many of mining’s toughest piping problems are today being solved quickly, 
easily and economically by intelligent application of corrosion-proof 
KRALOY PVC PLASTIC PIPE. Waste dump acid solutions, for example, don’t 
faze KRALOY. In both ground water runoffs and open-pit leaching, KRALOY’s 
unique qualities have made it preferred over any other pipe material. 
Amazingly light in weight (% that of steel) , KRALoy’s high impact rating 
and flexural strength, plus ease of cutting and joining, simplify transpor- 
tation, handling and laying—save up to 50% in installation costs! 
Immune to electrolytic action, KRALOY defies iron salt scale buildup 
and clogging. Inert, corrosion-proof, it remains impervious to common 
acid splash and fumes—never needs painting or preservatives —virtually 
eliminates maintenance and replacement problems. Mirror-smooth, free- 
flow KRALOY pipe is precision extruded from materials of highest stand- 
ard; and continuous rigid laboratory control insures unchanging KRALOY 
quality. Available in all sizes from %4” to 12” with plastic valves and 


fittings; also as U/L listed* electrical conduit, in sizes 4%” to 6”. 
*For direct underground burial, or encased in concrete 


402 West Central Avenue, Santa Ana, Calif. 


Please send me a copy of your FREE 36-page 
Technical Handbook on PVC Pipe. 


SEE OUR 
CATALOG IN 
_ \\sweet's 


AppRESS___ 


Mail coupon today for 
KRALOY'’S free 36- 
page Technical Hand- 
book on PVC Pipe, 
packed with informa- 
tion, including flow 
charts and corrosion 
resistance chart cov- 
ering more than 160 
acids, as well as data 
on water, gases and 
solutions to today’s 
piping problems. 


Crry nn..._ san. 





NOTHING PIPES LIKE 





their present rather narrow limits. 
It represents one of the most in- 
telligent and rational combinations 
of the dynamic field of plastics 
technology with that of civil engi- 
neering which has yet occurred.” — 
Frederick J. McGarry, of MIT. 


Prescriptions for Steel 


“Unfortunately, we are not getting 
the use we should be getting out 
of them [penicillin steels]. For one 
thing, we are limited by the imagi- 
nation and creativity of professional 
men who still think in terms of 
the standard carbon steels and 
whose designs never go beyond 
their possibilities. 

“In Europe, as you probably 
know, the structural engineers 
usually work on a competitive basis. 
To succeed they have to get the 
most out of their materials and 
the best design out of themselves. 
In this country, the structural en- 
gineer is usually picked by the 
client, much as the patient picks 
his doctor. 

“Now, we can argue ethically, 
that it is a fine thing for the en- 
gineer to occupy the same high 
professional plateau as a physician. 
But, don’t overlook one fact — the 
patient assumes that his doctor 
knows all there is to know about 
penicillin —in fact, about all the 
wonder drugs. And, having faith 
in this assumption, he puts his life 
in his doctor’s hands. 

“Extending this parallel, just as 
we depend on the doctor to know 
his drugs, to understand their prop- 
erties, and to prescribe them in the 
most effective manner, so we ex- 
pect the design engineer to know 
our penicillin steels and to use 
them to the best advantage to meet 
a specific situation.”—Austin J. 
Paddock, from an address to The 
Engineering Society of Detroit. 
Growth of Soil Mechanics 
“As proof of this growing interest 
in soil mechanics, there is now an 
International Conference of Soil 
Engineers held every four years. 
In 1957 the conference was held 
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THIS EMBLEM 7 CBM 
ON A FIXTURE BALLAST ( CERTIFIED 


by 


BRINGS YOU 
PRACTICAL ADVANTAGES 


Participation in CBM is open to any manufacturer whe wishes to qualify 





LE 


Among them... up to 40% more light output and sustained peak light output to give the benefits of 
today’s recommended higher lighting levels. You also get long lamp and ballast life . . . positive starting 
...U.L. listing... in short, performance that meets specified CBM standards... checked and certified 
by Electrical Testing Laboratories. Enjoy CBM benefits on fixtures that you sell or specify. And to keep 
pace with CBM progress, ask us to start mailing you ‘‘CBM NEWS”. 

CERTIFIED BALLAST MANUFACTURERS ASSOCIATION, 2116 Keith Building, Cleveland 15, Ohio. 


JULY 1960 


oe A ae etn 








Picture of a 

2000 gpm i 
SUMO Submersible 
water pump 
installation! 












































Yes! That’s the beauty of a Sumo Submers- 
ible. No pump house or other protection is 
needed to safeguard the motor against 
freezing, dampness or tampering. The Sumo 
Submersible operates completely inside the 
well— pump and motor both — under water. 


The idea is not new. It’s not radical. It’s 
just plain commonsense engineering as 
Sumo has proved after almost 50 years of 
specializing in the submersible pump field. 
The motor is coupled directly to the pump 
and forms a complete, compact unit that 
makes more efficient use of power .. . pro- 
vides a neater, simpler installation . . . and 
assures long, troublefree operation. 


Sumo Submersible Pumps come in a full range of sizes up to 
125 hp with capacities to 3300 gpm. Consider their use for any 
deep well requirement whether it be commercial, industrial or 


in London, and in Zurich in 1953. 
In 1961 it will be held in Paris, 
and about 2000 soils and ground 
engineers are expected to attend 
from all parts of the world. At the 
Second African Conference on Soil 
and Ground Engineering, held re- 
cently in Mozambique, there were 
approximately 110 engineers, all 
anxious to exchange ideas and to 
learn of the latest developments in 
research and in the instruments 
which are now available to them. 
Recently in Berne, Switzerland, 300 
soils engineers attended a one-day 
session, a remarkable attendance 
for a country considered to have a 
well developed road system. 

“Interest in soil mechanics and 
engineering testing has grown tre- 
mendously in the past 10 years. 
From a few laboratories, there are 
now over 5000 engineering testing 
laboratories in the world. Engineer- 
ing testing is excellent “insurance 
against costly failures due to im- 
proper design and improper ma- 
terials. With the ever rising costs 
of civil engineering construction, 
the use of testing facilities and 
proper evaluation of test results is 
considered a_ necessity.” — John 
Robinson Davies, Soiltest Interna- 
tional, S.A. 


Engineers vs. Unions 

“The overwhelming expression of 
Western Electric engineers against 
union representation is additional 
confirmation that the industrial- 
ly employed engineer of today pre- 


municipal. They'll quickly pay for themselves. fers a professional approach toward 


engineer - management relations, 
Write for information. Ask for literature on Sumo rather than that offered to him by 
high-capacity pumps. For specific recommendations, unions. 


state your water requirements and the depth of the i ee oe 
well. Engineering assistance is always available with- The National Society of Pro- 
fessional Engineers is particularly 


out obligation. 

gratified by the large ‘no-union’ 
vote in this highly significant elec- 
tion because it emphasizes the 
soundness of the Society's position 
that collective bargaining for pro- 
fessional engineers is in conflict 





SUMO SUBMERSIBLE DRAINER PUMPS 
For pumping water containing up to 20% solids. Ideal for dewatering or 
flooding or use in areas where internal combustion engine driven pumps 
present a hazard. Capacities up to 400 gpm. Write for literature. 











with the basic principles of a pro- 
fessional individual. We_ believe 
that Western Electric engineers 
will now be in a position to move 


SUMO PUMPS INC. 
Dept.2 P.O. Box 983 Stamford, Conn. 


Warehouse Stocks: Stamford - Dallas + San Francisco 
The Complete Line from 3 hp to 125 hp 








CONSULTING ENGINEER 





The homeowners campaigned for concrete! 


In Indian Village, they paved 110 blocks 


of streets with modern concrete! 





The Indian Village subdivision of Salina, Kansas, 
is a 5-year-old neighborhood of modest homes .. . 
and progressive homeowners! 

Worn-out, potholed, all-but-impassable streets 
threatened to turn the area into a suburban slum. 
Neighbors got.together to do something about it. 
They found they could have modern concrete streets, 
pay for them over a period of 20 years under the 
provisions of a new Kansas law. 

Then they proved the durability of concrete to 
the city council, showed the monthly assessment 
against homeowners to be much less for concrete 
than for asphalt on a 20-year basis. 

They got their concrete streets—110 blocks of 
them in the biggest street paving program ever in 
Kansas. And everywhere houses showed dramatic 


evidence of the village’s new lease on life! Paint-up 
... clean-up... fix-up... villagers are taking added 
interest in their homes, show more pride in their 
attractive neighborhood. 

And when the streets are paid for, they’ll still be 
“‘new’’ — flat and smooth-riding as ever. Concrete 
is the one pavement that. you can expect to out- 
last the 20-year assessment. 

Thrifty concrete offers true economy for tax- 
payers, both today and in the future. If you are 
planning a street paving program, write for free 
literature — technical and nontechnical. (U.S. and 
Canada only.) 


PORTLAND CEMENT ASSOCIATION 


Dept. 7-22, 33 West Grand Avenue, Chicago 10, Illinois 


A national organization to improve and extend the uses of concrete 
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FROM THE MOST EXPERIENCED NAME IN HTW GENERATION 


INTERNATIONAL-LAMONT 


Be sure to obtain a copy of this informative, new bulletin on 
International-LaMont forced recirculation generators for high 
temperature water, including the latest engineering data. 


Send the coupon below or write for your copy of Bulletin 1600 today. 





THE INTERNATIONAL BOILER WORKS CO. 


BOILER BUILDERS 
SINCE 1886 


Please send me a copy of Bulletin 1600 on HTW. 


NAME 
TITLE 
FIRM. 
ADDRESS 
CITY 





























ahead along professional lines and 
in accord with professional stand- 
ards.” — Harold A. Mosher, presi- 
dent of NSPE. 


Does Not Favor Use of PE 


“The most recent change in the 
Massachusetts Engineering Regis- 
tration law may raise some ques- 
tions as to the use of titles implying 
engineering status by individuals 
working in the field of engineering, 
or by employers concerned in the 
field of engineering. The following 
policies for dealing with these 
questions appear sensible: 

“1. Employers should refrain 
from assigning titles implying en- 
gineering status to individuals be- 
lieved unable to qualify for regis- 
tration under the present Massa- 
chusetts law . 

“2. In the light of the present 
law and the available interpreta- 
tions of it, it appears that accept- 
ance by an unregistered individual 
of an assigned title implying engi- 
neering status, and performing the 
engineering work involved, does 
not constitute unlawful practice of 
engineering. 

“3. Because of ambiguities in the 
law and its current interpretation, 
unregistered individuals signing 
company documents with assigned 
titles implying engineering status 
may risk a charge of unlawful prac- 
tice of engineering .. . 

“4. An employer should avoid 
involvement in the controversy be- 
tween engineers who favor regis- 
tration and engineers who desire 
to exercise their lawful right to do 
engineering work without being 
registered. An employer, particu- 
larly a large employer, should not 
favor the use of ‘PE’ after signa- 
tures on company documents be- 
cause this is a form of pressure on 
unregistered engineers. Neverthe- 
less, registration offers to the en- 
gineer an opportunity to show 
loyalty to his profession . . . ” — let- 
ter from L. Wetherill, manager-En- 
gineering, General Electric, Pitts- 
field, Massachusetts, as published 


in The GEEC Bulletin. a 
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CLARAGE 


New line of 
V-belt driven 
Ready Units 


LS Ready Units have 
Low Speed, forward 
curved blade wheels. 
These are of the 
long-recognized 

* Clarage Type HV 
multiblade design. 


MS Ready Units have 
Medium Speed, 
backward inclined 
blade wheels with non- 
overloading horse- 
power characteristic. 
These are of the 

highly regarded 
Clarage Type NH, 
Class | design. 


Exceptionally sturdy, 


quiet, ready-to-run 
fan sets 


e for volumes up to 25,000 CFM 
e for static pressures thru 214” 
e for clean air up to 300° F. 


Distinguishing points — over 15 of them — make Catalog 517 . . . 36 pages of complete informa- 
these new Clarage units outstanding. tion, selector charts, capacity tables, dimensions. 


To mention a few: Better motor ventilation .. . Clarage Ready Units are C= a 


entire drive within frame of unit . . . complete ideally suited for supply or rm 
ran, UNtr, 


accessibility to motor, drive, and bearings. Learn exhaust jobs — indoors or 
more about the numerous specific advantages that outdoors — for buildings of 
mean greater value to you from Clarage. Request all types, all sizes. 
Write for your Copy 
Dependable equipment for making air your servant 


CLARAGE FAN COMPANY 


Kalamazoo, Michigan 
SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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FAULT 
PROTECTION 


ONLY 125 LB. PER SQ. FT. 








Inside view of typical bay, show- 
ing load interrupter (for switching), 
power fuses, and out-going pothead. 








S&C Metalclad 
Switchgear weighs 
60% less — requires 
50% less floor space 


This S&C Metalclad Switchgear unit, 
rated 13.8 kv, weighs only 4500 lb., requires 
only 36 square feet of floor space (excluding 
aisle space), yet costs only $5,000. Why? 
Through the simplicity of S&C’s design. 
Power fuses provide fault protection and load 
interrupters do the switching. Result: the 
most dependable yet most economical protec- 
tion possible for high voltage power circuits in 
industrial and commercial installations. 
Besides initial low cost here’s how else you 
save: 


Low installation costs. Because S&C switchgear 
is lighter it’s easy to uncrate, handle and move 
into place. Often you can utilize space on 
roofs or balconies without the expense of re- 
inforcing. ihe S&C unit shown here weighs 
only 125 lb. per square foot—60% less than 
other types of metalclad switchgear. 


Less floor space. S&C switchgear is shallower. 


(The unit shown here is only three feet, eight 
inches deep.) It can be backed against a wall 
since rear access is not required. No extra floor 
space is needed at the front for drawout. So 
you can cut your floor requirements 50%. 


Power fuses give protection against per- 
manent destructive faults. Industrial and 
commercial high-voltage power circuits are 
not subject to transient faults and so don’t 
need the automatic reclosing feature of the 
circuit breaker. 


S&C fused interrupter gear meets the new 
National Electrical Code requirements for 
fault closing. It is available in short circuit 
interrupting ratings up to 500 mva at 14.4 kv, 
250 mva at 4.16 kv. Continuous current 
ratings are 200, 400, and 720 amperes. Max- 
imum capacity of main bus, 2000 amperes. 


§&C ELECTRIC COMPANY 


4436 Ravenswood Avenue - Chicago 40, Illinois 
Specialists in High Voltage Circuit Interruption since 1911 

















THE FIRST TWO speakers at the University of Wis- 
consin’s “Institute on Management Problems of 
Consulting Engineers,” (page 80) were Hueston 
M. Smith, president of Consulting Engineers Coun- 
cil and R. H. Tatlow III, president of the Ameri- 
can Institute of Consulting Engineers. Two men 
more representative of the profession could hardly 
be found, and the University of Wisconsin is to be 
congratulated on having brought these two dis- 
tinguished engineers together to speak before a 
large and attentive audience of their colleagues in 
private practice. 

This is the first time that the presidents of these 
organizations have appeared together on the same 
platform, and it was gratifying to hear them, under 
questioning from the audience, support each other's 
positions and back up each other’s claims. 

The Council and the Institute are both national 
organizations, each with membership restricted to 
engineers in private practice. They might be ex- 
pected to be grasping greedily for each other's 
members. There might be claims and counter- 
claims; accusations and recriminations; denuncia- 
tions and denials. Instead, there is nothing here 
but sweet accord. 

The reason for this is that both the Institute 
and the Council lately have been directed by men 
who correctly understand the purposes of their 
organizations and have found them to be not in 
conflict but complementary. 

There is every reason these two groups should 
work together, for they are composed of men of 
much the same professional background, all of 
whom earn their living through the private prac- 
tice of engineering. Their beliefs, their goals, and 
their standards are basically the same. They par- 
take of the same ethos. Both organizations are part 
of Engineers Joint Council. Both know exactly 
where they stand on the matter of private practice 
and public works. 





From the Edttor’s 


Tranquil Tower 


Simply Sweet Accord . . . 


These common interests draw them together, 
while no excessive ambitions, no avaricious num- 
bers game drives them apart. The Institute aims 
at great stature, not great size, and the Council 
supports it in this policy. On the other hand, the 
Council is much interested in continuing its rapid 
growth in size, and the Institute is in full accord. 

The Institute has grown to be (perhaps was con- 
ceived as) a club of distinguished engineers in 
private practice. While there are a few penny- 
dreadful exceptions, these men are truly represen- 
tative of the finest and most successful engineers 
in private practice in this country. No other or- 
ganization in the world has on its roster such a 
high percentage of eminent engineers. Alphabet- 
ically the roster starts: Abbett, Robert W.; Acker- 
man, Adolph J.; Allen, Hershel H.; and Ammann, 
Othmar H. Its other members, all together num- 
bering less than 300, are mostly men of this same 
high level of distinction. The Institute may be ac- 
curately described as a small group with great 
professional prestige. 

The Council, while including among its mem- 
bership many men of national stature, does not 
even suggest that its members are especially cele- 
brated or in any way set apart or above their fel- 
lows in private practice. The Council is interested 
in bringing together all the principals of reputable 
consulting engineer firms that they may establish 
standards, settle controversies, dispel misunder- 
standing, and share knowledge. The Council, there- 
fore, can be more successful as it grows. It can 
provide mass to support the Institute’s tall tower 
of prestige. Together they can assure a promising 
future for private practice. 

The Institute’s Tatlow and the Council’s Smith 
have evinced a rare quality in society presidents 
— they really want to work together. May they be 
but the first of a long line of Institute and Council 
officers who see the worth of combined effort. “™ 
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HERE'S HOW BORDEN FLOOR GRATING CUTS COSTLY FIELD CORRECTIONS ... 


insures correct dimensions, fit, and placement... 


1. A shop drawing of the job is submitted to the customer for approval, when necessary. This plan shows the size and 
shape of the grating area — how grating clears all obstructions. 


2. Each finished panel is carefully checked for accuracy of dimensions. 
3. Each panel is plainly marked with its number to insure quick, easy installation. 


4. The entire platform is laid out on our shop floor. Overall dimensions and obstruction openings are checked against 
shop drawings. 


. Erection diagram showing panel mark numbers is supplied for field installation. 


dhaiateieiieiinn BORDEN METAL PRODUCTS CO. 


16-page catalog showing all basic types of grating; Gentlemen: Please send me NEW 1960 BORDEN Catalog 
more than 30 dimensional drawings of subtypes; 
eight safe load tables for steel and aluminum grating. 


BORDEN METAL PRODUCTS CO. 


"Greatest name in gratings” 
817 GREEN LANE ELIZABETH 2-6410 ELIZABETH, N.J. 


Plants at: Union, N.J. — Leeds, Ala. — Conroe, Texas — Beeton, Ontario 
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SOFIITE BY WHEELING 


COP-R-LOY 


WW & ing, 





— That’s what sheet metal men say about Wheeling SOFTITE 


€ 
“Finest Galvanized Sheets. Here are three big reasons for this acclaim: 


1. SOFTITE sheets work easier because they are soft and ductile. 
‘ - 2. SOFTITE’s galvanized coating is applied so tightly it actually 
ga vanize becomes part of the steel base...can’t flake or peel no matter 
how you twist or torture it! 
sheet 3. SOFTITE, made of Cop-R-Loy, lasts longer . .. gives more 
years of service for your customer’s dollar. 
Buy the galvanized sheet that makes your job smoother .. . and 


of them your customers happier. Order Wheeling SOFTITE from > 
dl 


your Wheeling man today. Wheeling Corrugating 


all 77 Company, Wheeling, West Virginia. Sy) 


# WHEELING CORRUGATING COMPANY - IT’S WHEELING STEEL! 











WHERE TO FIND THE NEAREST WHEELING WAREHOUSE 


BOSTON BUFFALO CHICAGO COLUMBUS DETROIT KANSAS CITY 

2 Thompson Square 1722 Walden Ave. 2547 Arthington St. 1785 Kenny Road 6410 Miller Road 820 Atlantic Street 
Charlestown District Buffalo 25,N. Y. Chicago 12, Ill. Columbus 12, Ohio Dearborn 1, Mich. N. Kansas City 16, Mo. 
Boston 29, Mass. Keystone 7444 Seeley 3-5700 Hudson 6-4318 Luzon 4-2005 Grand 1-4141 
Charlestown 2-4770 


LOUISVILLE MINNEAPOLIS NEW ORLEANS NEW YORK 

1424-1436 S. 15th St. 340-400 27th Ave., N.E. 1560 Tchoupitoulas St. 47-04 Van Dam Street 
Louisville 10, Ky. Minneapolis 18, Minn. New Orleans 1, La. Long Island City 1, N. Y. 
Melrose 4-0541 Sterling 9-7233 Jackson 5-2291 Stillwell 4-8580 


PHILADELPHIA RICHMOND ST. LOUIS 

&rd and Bristol Streets 1600 Jeff. Davis Hwy. 722 S. Vandeventer Ave. 
Nicetown Station Richmond 24, Va. St. Louis 10, Missouri 
Philadelphia 40, Pa. Belmont 3-6936 Jefferson 1-3900 
Davenport 9-1600 


SALES OFFICES: 


ATLANTA WHEELING 

1013 Wm. Oliver Bldg. 1134-40 Market St. 
Atlanta 3, Georgia Wheeling, W. Va. 
Jackson 4-0866 Cedar 3-2200 


HOUSTON 

1308 Prudential Bldg. 
1100 E. Holcombe Blvd. 
Houston 25, Texas 
Jackson 8-2692 














GUTH 
MYSTIC 
GRATELITE’ 


WRITE FOR MYSTIC BROCHURE NOW! 


THE EDWIN F. GUTH CO. 


since 1902 
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Tue “Conditions of the Contract” 
forms of both the Consulting Engi- 
neers Council (CEC) and the In- 
ternational Federation of Consult- 
(FIDIC) 
relating to 


ing Engineers contain 


provisions insurance 
and other matters involving legal 
responsibility. They are, in gen- 
eral, similar in these respects, but 
not entirely the same. 


Insurance 
The CEC (Sec. 2.5.01) is 
specific as to the exact minimum 


form 


amount of insurance of each type 
which the contractor must carry, 
e.g. $200,000 public liability in- 
surance, $50,000 property damage 
insurance, etc. The International 
form (Sec. 21) is not that specific, 
but essentially it does serve the 
same general purpose. 

Coupled with the requirement 
that the contractor carry insurance 
is a provision in each form as to 
indemnification. The CEC form 
(Sec. 2.5.02) provides that the 
contractor indemnifies the owner 
from all damage claims for which 
the contractor is responsible. The 
(Sec. 22) is 


more complicated, however. While 


International form 
it also provides such indemnifica- 
tion, in general, there are some ex- 
plicit exceptions, namely: 

* Damage claims by tenants or 
-«-cupiers of the land, arising out 
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The Legal Aspect 


MELVIN NORD, P.E. 


Consultant in Legal and Technical Problems 


Patent Attorney 


Conditions of the Contract: 


Insurance and Legal Responsibility 


of damage to the land or to crops 
on the land. 

* Damage claims arising out of the 
permanent use or occupation of 
the land by the works (e.g. public 
or private nuisance claims). 

* Damage claims based on denial 
of the right of the owner to con- 
struct the works on, over, under, 
in, or through the land (e.g. tres- 
pass claims ). 

© Interference with light, air, way, 
water, or other easements, which 
is unavoidably the result of the 
construction. 

© Damage claims resulting from 
an act or neglect of the owner or 
his agents, servants, or other con- 
tractors (who are not employed by 
the contractor ). 

While these exceptions would 
presumably all be implied in any 
event under the CEC form, the 
important difference is that the In- 
ternational form goes on to provide 
that in the last four of the above 
cases, the owner indemnifies the 
contractor against liability (Sec. 
22, item 2). This is especially im- 
portant in the case of damages 
caused by other contractors. Here 
there appears to be a real difference 
of approach in the two forms. 


Failure to Maintain Insurance 


If the contractor fails to maintain 
in force the required insurance, the 


owner may, under the Internation- 
al form (Sec. 25), do so himself 
and deduct the amount paid as 
premiums from the money com- 
ing due to the contractor, or else 
recover it as a debt due from the 
contractor. 

This provision is, however, miss- 
ing from the CEC form. While it 
may be thought that it is neces- 
sarily implied, there is doubt about 
this, in view of other explicit pro- 
visions in the form. Thus, under 
the CEC form (Sec. 2.7.05), it is 
provided that the owner may with- 
hold payment in whole or in part 
on an approved request for pay- 
ment to the extent necessary to 
protect himself from loss on ac- 
count of any of the following 
(a) defective work, (b) 
evidence indicating the probable 
filing of claims by other parties 
against the contractor, (c) failure 
of the contractor to make payments 
to subcontractors, 


Causes: 


material sup- 
pliers, or labor, or (d) damage to 
another contractor. It will be noted 
that the payment of insurance pre- 
miums is not included in this list, 
and by implication is excluded. 
While it is clear that the contractor 
will be breaching the contract if 
he fails to maintain the required 
insurance, there is no actual loss 
caused directly by this breach, and 
it is a matter of speculation wheth- 
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“WEINMAN | 


pume MFG. CO. 


einman Unipumps save space, 
save weight, save costs 


The Weinman Unipump in the photo above de- 
livers 250 g.p.m. against a total dynamic head of 85’. 
Yet, as you can see, overall length doesn’t exceed 
26%”. Casing, normally cast iron, is also available in 
special alloys. 


Efficient, compact Unipumps are available in ca- 
pacities from 10 to 1700 g.p.m. Closed back design 
eliminates need for a second wearing ring or stuffing 
box water seal. They are probably the easiest-to-install 
pumps ever designed. You can mount them horizon- 
tally, vertically or at an angle and they will give long 
service at low maintenance cost. 


You will want full performance and dimensional 
information about these versatile pumps. Call your 
Weinman pump specialist. He’s in the Yellow Pages. 
Or, write us for Bulletin No. 300. 


Two 3G25-2 Wein- 
man Unipumps 
circulate brine in 
refrigerating plant 
for Rockefeller Cen- 
ter Skating Rink, 
New York City. 


mn WEINMAN PUMP “. 


290 SPRUCE STREET COLUMBUS 15, OHIO 


CENTRIFUGAL SPECIALISTS 
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er the owner has the right to solve 
this problem by “self-help.” 


Insurance Policy Filing 

It should be noted further that the 
CEC form (Sec. 2.5.01) provides 
that the contractor must not com- 
mence work without filing a certi- 
fied copy of the insurance policy 
with the owner, and that the policy 
must contain a provision to the 
effect that it cannot be cancelled 
by the insurance company with- 
out 10 days prior notice to the 
owner. However, the CEC form 
fails to go on to make an express 
provision as to what the owner can 
do if such an eventuality arises. 


CEC Form Could Be Improved 
The CEC form (Secs. 2.3.14 and 
2.3.15) allows the owner to correct 
deficiencies in the performance of 
the work — or to terminate the con- 
tract and complete the work him- 
self in case of breach by the con- 
tractor. However, it fails to pro- 
vide expressly a remedy other than 
termination of the contract in case 
the contractor fails to maintain the 
required insurance, 

It would therefore appear that 
the CEC form could be improved 
by the insertion of a provision of 
the type contained in the Interna- 
tional form, in connection with this 
particular matter. 


Delays in Completion 

Delays in completion of the work 
are treated similarly in both forms 
— for the most part in quite a 
vague manner. 

Delays caused by the owner in 
not giving possession of the land 
will in both forms support an ex- 
tension of the time for completion, 
as well as an adjustment of the 
contract price to cover the con- 
tractor’s additional expense (CEC 
Sec. 2.3.08; Int. Sec. 42). 

Other delays “beyond the con- 
tractor’s control occasioned by an 
Act of God, or act or omission on 
the part of the owner, or by strikes, 
lockouts, fires, etc., may entitle the 
contractor to an extension of time 
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Facts you should have on file 
under “stokers...and “savings” 


(File this page, send coupon now ) 


Whether your company will talk new stoker next month 
or three years from now, your review of stoker perform- 
ance will not be complete without the facts on AE 
Vibra-Grate Stokers and the outstanding savings assured 
with the exclusive Vibra-Grate design. 

The AE Vibra-Grate Stoker is the only stoker which 
combines the maintenance-savings features of water 
cooling and the high-efficiency features of a vibrating 
grate and controlled zone undergrate air. 

Operating reports from some of the country’s most 
cost-conscious companies now using Vibra-Grate Stokers 
are nothing short of phenomenal. 

For example: A 40,000 Ib boiler fired by a Vibra-Grate 
Stoker at 8. C. Johnson & Son (makers of Johnson Wax 
Products) has never had an unscheduled shutdown 
since the stoker was installed in October 1954. Coal 
savings have averaged 919 tons per year. There has been 
no trouble with clinkers or coking coals. Total repair 
costs for the first five years, when 34,962 tons of coal 
were consumed, were only $188. A hair over 1% cent 
per ton of coal! 

For example: At Spaulding Fibre Company, two 
Vibra-Grate Stokers have saved 2000 tons of coal in 
two years, compared with other stokers in the same 
plant. Average evaporation on one unit is 10.6 lb of 
steam, 10.8 on the other, using coals having an average 
Btu value of 13,173. The company writes, “... effi- 
ciency and operating economies far in excess of the 
manufacturer’s guarantee and our highest expectations” 
For example: Savings of $300 a day are reported 
by a major textile manufacturer. In this instance oil 
fired boilers were replaced by a 70,000 Ib/hr Vibra- 
Grate Stoker. The unit is operating at 80.7% efficiency, 
even though the boiler has no heat recovery equipment. 
For example: An old 40,000 lb/hr boiler was restokered 
with a Vibra-Grate for Edgewood Division, Pilgrim 


State Hospital, Brentwood, Long Island. Savings are 
averaging 8 tons of coal per day. 


Highest efficiencies anywhere 
Because the AE Vibra-Grate Stoker design is completely 
different you get a range and combination of advan- 
tages not possible with any other stoker. 


The vibrating grate (A) insures compact distribution 
of fuel, and elimination of holes and light spots. Thus, 
the stoker can handle low or high volatile bituminous 
coal, as well as lignite and semi-anthracites— wet or dry. 
Water-cooled grate (B) permits use of gas or oil fuels, 
singly or in combination with coal. Clinkering and coking 
are minimized, grate maintenance is virtually nil. 
Individual control of combustion air in separate wind 
box zones (C), plus over-fire air system, eliminates 
smoke at both high and low steaming rates. There is no 
need for a dust collector. Ashes can be removed by 
conventional systems. 

The complete Vibra-Grate story is covered in our new 
catalog S-546-A. Send for your free copy now, so all the 
Vibra-Grate facts will be available when you need them. 


AMERICAN ENGINEERING COMPANY Division of United Industrial Corporation 
Wheatsheaf Lane & Sepviva St., Philadelphia 37, Pa. 


American Engineering Company Division of United Industrial Corporation 


Wheatsheaf Lane & Sepviva St., Philadelphia 37, Pa. Dept. S-111 
Please send new catalog _]| We would like to discuss our stoker needs. 
on Vibra-Grate Stokers Please have a representative call. We 
understand there will be no obligation. 
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BURT LOUVERS ARE VITAL 


VENTILATING EQUIPMENT 


Air removed from a building with gravity 
or fan ventilators must be replaced. Burt 
Wall Louvers, with fixed or adjustable 
blades, provide efficient, weatherproof 
air inlets. The Burt line is complete, from 
general purpose models to industrial 
types and includes removable screens, 
louver operators and other accessories. 
Burt experience and specialized equip- 
ment also provide every facility to eco- 
nomically construct special units when 


required. Series of Burt Adjustable Louvers 


Send for FREE Data Book! 


Write for Burt Data Book SPV-17B. It 
supplies quick data on Burt's complete 
line of modern Wall Louvers. 


FAN & GRAVITY VENTILATORS - LOUVERS - SHEET METAL SPECIALTIES 


The Burt Manufacturing Company 


919 S. High Street Akron 11, Ohio 
MEMBER AIR MOVING & CONDITIONING ASSOCIATION, INC. 
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in which to complete the work 
as determined by the engineer,” 
under CEC Sec. 2.6.06. An “Act 
of God” is interpreted in law and 
is defined in the CEC form to 
mean a natural disaster, such as 
an earthquake, hurricane, tornado, 
or unusual flood. What “etc.” 
means, however, no one can say, 
— especially when it is “a delay 
occasioned by ete.” 

The International form (Sec. 44) 
is even more indefinite on this sub- 
ject. It provides that should “special 
circumstances of any kind whatso- 
ever which may occur be such as 
fairly to entitle the contractor to 
an extension of time for the com- 
pletion of the work the engineer 
shall determine the amount of such 
extension.” How he _ will know 
whether or not the contractor is 
“entitled” to an extension is not 
disclosed. It is sufficient, evidently, 
to caution the engineer to be “fair” 
about it. 


Liquidated Damages 
The CEC form contains no pro- 
vision as to liquidated damages 
in the event of late completion 
of the work by the contractor. 
The International form, on the 
other hand, refers (Sec. 47) to the 
provision of liquidated damages 
in the tender (or proposal, as we 
would call it). A blank space is 
left in the latter document, for fill- 
ing in the amount of liquidated 
damages per day, if desired. The 
“Conditions of Contract” points out 
that the provision for liquidated 
damages is not intended as a 
penalty, that the owner may re- 
cover this amount from any money 
in his hands due or which may 
become due to the contractor, and 
that the payment or deduction of 
such damages does not relieve the 
contractor of his obligations and 
liabilities under the contract. 
These are all very desirable pro- 
visions, from a legal point of view. 
Provision is also made in the 
International form for the payment 
of a bonus for early completion, 
if this is desired. ah 
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DIAMOND 


SHOT CLEANING 


Its Advantages 


This system offers much improved cleaning of certain areas of boilers 
such as tubular air heaters, horizontal superheaters, economizers, 
and reheaters. It will often accomplish effective cleaning where this 
has not been possible previously. Areas which tend to foul rapidly 
may be kept completely clean by increasing the length of the 
automatic shot cycle (it may be continuous if necessary) without 
disturbing boiler operation. No platforms or galleries are needed 
as with conventional cleaning equipment so aisle space often may 
be reduced. 

Uniformly low draft loss and constant flue gas temperature are 
easily maintained because deposits are removed before they 
impair the thermal efficiency of the plant. 


Cleaning is accomplished by thousands of 
steel shot that cascade over tube surfaces 
and ricochet from tube to tube, or 
through the insides of air heater tubes 


How it Works 


Falling shot, spread uniformly by distributors scours the fouled area. 
Deposits are removed in small particles, most of which are carried 
away by the gas stream. Heavier particles fall into the shot hopper 
and recirculate with the shot until broken fine enough to pass out 
with the gases. Cleaning is thorough even with difficult fouling such 
as is found in black liquor fired boilers. The same quantity of shot 
will clean the entire vertical section with no limitations in height. 

Operation is automatic. Shot is lifted pneumatically from the 
hopper to a shot storage area where it falls by gravity through 
retarder boxes to the distributors. Length and frequency of cleaning 
cycle are chosen according to the fouling rate of the area and the 
type of deposit. 

More than 30 Diamond Shot Cleaning Systems are now in success- 
ful operation in the United States ... some of them since 1954. This 
is the result of Diamond's extensive research in shot cleaning over 
a period of years. In Europe shot cleaning has been in use over ten 
years and there are more than 800 installations in highly satis- 
factory operation. To supplement our developments, Diamond has 
acquired U.S. rights to the Broman-Ekstrom System used in Europe. 


WRITE FOR BULLETIN 2145. It gives you 
complete details on Diamond Shot Clean- 
ing. For better, more economical boiler 
siteninig, en eter Giinayers Seeren 
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SPECIALTY CORP. 
LANCASTER, OHIO 





316 
STAINLESS 
STEEL 


Welded 


BOURDON TUBE 


Incorporated 


In This New Series 


of 
MERCOID 
PRESSURE 
CONTROLS 


SERIES D-41, 243, 541 


316 stainless steel Bourdon tube 
and pressure connection. All 
parts in contact with pressure 
media are of 316 stainless steel. 
Has outside adjustments. Visi- 
ble calibrated dial, and hermet- 
ically sealed mercury contact. 
Internal mechanism is nickel 
plated. 


Available in operating ranges 
from 30” vac.-75 psig. up to 
100-1000 psig., with varying dif- 
ferentials and electrical capac- 
ities to meet your application. 


Three case styles: General Pur- 
pose NEMA 1; Weather-Proof 
NEMA 1A, 2, 3, 4; Explosion- 
Proof Class 1 Group C, & D; 
~— 2 Group E, F, G, NEMA 7, 
, 9A. 


WRITE FOR BULLETIN 019 
THE MERCOID CORPORATION 
4209 BELMONT AVE., 
CHICAGO 41, ILL. 





Wisconsin’s Institute for Consultants 


To Become Annual Event 


Over 50 heads of consulting engi- 
neer firms from 13 states and Can- 
ada spent two days at the Univer- 
sity of Wisconsin's Engineering In- 
stitute dealing with management 
problems of consulting engineers. 
The conferences were held in 
Madison, Wisconsin, June 2-3. The 
morning session featured three 
talks, the first on “Organization and 
Management of an Engineering 
Firm,” by Hueston M. Smith, pres- 
ident of Smith-Hanlon-Zurheide- 
Levy, Inc., of St. Louis, and presi- 
dent of Consulting Engineers 
Council. The second was on “Fi- 
nancial Aspects of Operating a 
Consulting Engineering Firm,” by 
R. H. Tatlow III, president of Ab- 
bott, Merkt and Company, of New 
York, and president of the Ameri- 
can Institute of Consulting Engi- 
neers. These two distinguished as- 
sociation presidents were followed 
by Art V. Maxwell of Nielson, 
Reeve & Maxwell, Ogden, Utah, 
who talked on “Engineering Con- 
tract Documents.” All three speak- 
ers made excellent presentations, 
and Tatlow’s paper was outstand- 
ing in being accompanied by a 
number of slides showing actual 
financial and scheduling forms 
used by his engineering firm in its 
financial operations and its deal- 
ings with clients and contractors. 

After lunch the conferees were 
divided into three sections, each in 
its own room, and each morning 
speaker then spent one-third of 
his time in each room discussing 
details of his assigned topic. This 
permitted full audience participa- 
tion throughout the afternoon ses- 
sion. The split groups then were 
brought back together, the speak- 
ers put on the platform, and gen- 
eral questions were asked follow- 
ing a summation of the discussions 
in each separate section. This pro- 


vided an opportunity for everyone 
attending the conference to deal 
directly with each speaker and dis- 
cuss fully any points of interest. 

That evening following a dinner, 
Hunter Hughes, editor of Consutt- 
ING ENGINEER magazine, presented 
a number of slides and a discus- 
sion dealing with the rebuilding 
of Paris under Napoleon III. 

The next day the morning and 
afternoon sessions were handled 
in the same manner as before, with 
three different topics. The second 
day topics dealt with external rela- 
tions of consulting engineers, the 
first paper being a discussion of 
“The Consulting Engineers Recom- 
mended Manual of Practices,” with 
Hueston Smith again speaking — 
this time as a_ substitute for a 
speaker who found at the last mo- 
ment that he could not be pres- 
ent. This was followed by “Archi- 
tect-Engineer Relationships,” by 
Henry A. Naylor, Jr., of Whitman- 
Requardt & Associates, Baltimore, 
and finally by “Techniques of Joint 
Ventures,” by David L. Narver, 
Jr.. Holmes & Narver, Inc., Los 
Angeles, and “Ethics — Real vs 
Theoretical,” as interpreted by Joe 
Williamson, Williamson and Asso- 
ciates, St. Louis. 

The University of Wisconsin staff 
in charge of this conference stated 
that it was by far the best of the 
three conferences on consulting 
engineering that have been held by 
the University. It is proposed that 
these same Institutes be repeated 
each year with new and _ timely 
subjects and speakers of national 
renown. Consulting engineers at- 
tending the sessions were enthusi- 
astic about the program, and every 
indication is that this Institute can 
be expected to establish itself as an 
annual series of conferences for 
consulting engineers. — 
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omniguard systems st VAAN Badd COAL Putverizer 
protect equipment, 


decrease downtime 
in generating plants 





The Edison Omniguard system keeps constant watch on critical tempera- 
tures throughout electric generating plants. Omniguard monitors such 
vital temperatures as those of bearings on the main turbine generator, 
fluid drives, coal pulverizers, main feed pumps and other vital auxiliaries. 
18} TURBINE GENERATOR 


When overheating occurs the alarm sounds before damage occurs and 
corrective action may be taken immediately. 


By guarding against overheating the equipment runs at optimum efficiency, —— 2 
lasts longer and requires less maintenance. 


This modern Edison system is a simple, reliable means of keeping equip- 
ment operating at full efficiency and protecting against emergency 
shutdown. 


For additional information on Edison Model 310 Omniguard tempera- 
ture monitor and the wide variety of detectors available for use on all types 


of auxiliaries, pressure vessels, tanks and pipe lines, write for publi- eonen fusneeunt 
cation 3036C. 


Thomas A. Edison Industries 
INSTRUMENT DIVISION 


86 LAKESIDE AVENUE, WEST ORANGE, N. J. 











EDISON ENGINEERING OFFICES ARE LOCATED IN: CHICAGO: DALLAS: DAYTON: LOS ANGELES 
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USS MAN-TEN Brand High Strength Steel was used for the highly stressed members of these two bridges, including many of the upper and lower 
chords, diagonals, verticals and gusset plates. Bridge owner: Pennsylvania Department of Highways. Designer: Richardson, Gordon & Associates, 
Pittsburgh. General Contractor: Brayman Construction Co., Pittsburgh. Erector and Fabricator: The Levinson Steel Co., Pittsburgh. 
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saves weight and cuts costs 


This mark tells you a 
product is made of modern Steel 
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The use of high strength steel as a means of saving weight and reducing 
costs in bridges is rapidly gaining favor. These twin bridges across 
Six Mile Creek on the Erie Thruway, 15 miles east of Erie, Pennsy]l- 
vania, were built with 600 tons of USS MaAn-TEN Brand High Strength 
Steel to ASTM specification A-440 and 1,200 tons of ASTM A-7 Steel. 

High strength steel was used for heavily stressed members where 
its higher allowable stress value and weight savings made it more 
economical. The design stress in bridges for USS MAn-TEN Steel is 
usually 24,000 psi compared to 18,000 psi for ASTM A-7 Steel. The 
members shown in color in the diagram were made of USS Man-TEN 
High Strength Steel. In addition, many of the gusset plates were 
Man-TEN Steel. 

Weight savings: USS Man-TEn (A-440) Steel fully meets all the 
requirements of the new ASTM specification A-440. When full advan- 
tage of its higher yield point—50°, greater than structural carbon 
steel—is utilized, it allows the engineer to design with smaller sections 
than would be normally used—and thereby realize weight savings up 
to 25°7. A cost savings is also possible, since anywhere USS Man-TEN 
Steel accomplishes a weight reduction over 16%, it then becomes the 
more economical steel to use. 

Other USS High Strength Steels available for construction 
include USS Tri-TEN and USS Cor-TEN Steels. Like USS Man-TEN 
Steel, these grades have a minimum yield point of 50,000 psi and offer 
the same weight and a potential cost savings. USS Tri-TEN Steel 
particularly is recommended for welded structures, while USS Cor- 
TEN Steel, because of its outstanding resistance to atmospheric corro- 
sion and superior paint adherence qualities, is a “‘natural” for bolted 
or riveted structures where maintenance is a problem. 

Where an extra high yield strength steel is needed, USS “T-1” 
Constructional Alloy Steel combines weldability and toughness 
with 100,000 psi minimum 
yield strength. USS Steels for Bridge Design 

For complete information _—_,Stutural I USS MANTEN 
on any of these steels, write 33,000 psi 50,000 psi 
United States Steel, 525 Wil- _ imum vield point Hf minimum yield point 
liam Penn Place, Pittsburgh USS TRI-TEN USS “T-1" 


4 . High Strength Steel Constructional Alloy Steel 
> = , 
30, Pennsylvania. 50,000 psi fl 100,000 psi 


minimum yield point minimum yield strength 











Where high strength steel saved money. Profile of one of the two bridges showing members 
made of USS MAN-TEN Steel where its high strength/weight ratio made it economical to use. 
USS, MAN-TEN, COR-TEN, TRI-TEN and “‘T-1” are registered trademarks 


United States Stee! Corporation—Pittsburgh 
Columbia-Geneva Steel—San Francisco 

Tennessee Coal & Iron—Fairfield, Alabama 

United States Stee! Supply—Stee! Service Centers 
United States Stee! Export Company 

United States Steel 
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Our Authors 


Morris V. Gelders and Louis S. Booth of Lockwood 
Greene are southern born and bred — hence well 
qualified to discourse on the subject of air condi- 
tioning the nation’s colleges (page 96). Gelders is 
an electrical graduate of the Georgia Institute of 
Technology, who did design work on air condi- 
tioning and electrical systems at the Panama Canal 
before entering the Army Air Corps. Discharged 
as a captain in 1946, he joined Lockwood Greene, 
and has been with the firm ever since. Booth is a 
graduate in architecture from MIT, with prior work 
at the University of Richmond. He too joined Lock- 
wood Greene in 1946 upon discharge from the 
Army. He is presently a member of the firm’s board 
of directors and head of the department of archi- 


Giorgio Pellegrini, writing on 
Italy's Highway to the Sun (page 
89), has a doctorate in civil engi- 
neering from the University of 
Rome. He spent some time in pri- 
vate practice before attending Pur- 
due University on a fellowship from 
the International Road Federation. 
More recently, he has been a re- 
search associate and lecturer in 
civil engineering at the Techno- 
logical Institute of Northwestern 
University. Currently, he is enroute 
to Rome, honeymconing with the 
bride he met and courted during 
his stay at Northwestern. 


tecture in Spartanburg. 


Herbert F. Shatzman is no new- 
comer to the pages of CONSULTING 
ENGINEER. He is in charge of the 
estimating and specifications de- 
partment of Seelye Stevenson Value 
and Knecht, and in the past six 
years has estimated over $200 mil- 
lion in construction projects. His 
background as a_ structural de- 
signer and field inspector and 
supervisor give him a good grasp 
of the subject of comparative cost 
estimates (page 128). Shatzman is 
a graduate of the College of the 
City of New York and a profes- 
sional engineer in New York State. 


Warner Howe is another engineer 
with experience at the Panama 
Canal, this time in the structural 
field. A graduate in civil engineer- 
ing from Cornell, he is presently 
a partner in the Memphis firm of 
Gardner & Howe. He is concerned 
with the problems of consulting 
engineers in the field of reinforced 
concrete design (page 86) —par- 
ticularly with the need for ad- 
equate fees. Howe has had exten- 
sive experience with the U. S. engi- 
neers and the U.S. Navy, is regis- 
tered in four states and with the 
National Bureau. 
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THE YARWAY FAMILY OF FINE STEAM TRAPS 


STRAINER 


SERIES 60° © 
; NO, 30° 


SERIES 60—normal needs, pressures to 
400 psi, 6 sizes. SERIES 120—normal 
needs, pressures to 600 psi, 6 sizes. 
SERIES 40—for extra heavy loads, 5 
sizes. NO. 30—for extra light loads 
(‘’" only). INTEGRAL STRAINER— 
highest pressures and marine use, 6 sizes. 


: “ .oe 
~~ 1 : 
sen 3 AO: Las 
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When the condensate load in your steam lines is extra light— 
this new Yarway 14” No. 30 Steam Trap is exactly right. 

Specify it. You'll experience new economy of operation 
with the tighter shut-off. Operation is quieter due to lever 
action. Maintenance is less—because of the replaceable 
valve-seat assembly, only one moving part and stainless 
steel construction. Enjoy these special features plus all the 
regular advantages of famous Yarway Impulse Traps such 
as quick heating, even temperatures, small size, good for all 
pressures, non-freezing. 

Over 1,250,000 Yarway Impulse Traps already sold; buy 
yours from one of 270 local Industrial Distributors. 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 


YARWAY «puke fttam tape 


JULY 1960 





Can the Construction Contract 


Cover Detail Engineering Costs? 


WARNER HOWE, Principal 
Gardner & Howe, Structural Engineers 


MANY FACTORS have a bearing on the ultimate 
, quality of reinforced concrete struc- 
‘Gueaces tures. Together, they make heavy 
demands on the time of the con- 
sulting engineer in both design and supervision of 
construction. The design of reinforced concrete is 
particularly complicated because of the unlimited 
styles of construction, the wide latitude in sizes and 
shapes of members, and the rapid development of 
new construction techniques. The construction is 
also complex because concrete is mixed on the job 
site or in a concret# plant and delivered to the site 
by labor with varying degrees of skill, under chang- 
ing conditions, and in all types of weather. The 
forms in which the concrete is cast must be de- 
signed, Eee = built by pie of Het ome 
proficiency. And the reinforcement is 
and placed by workmen usually palace rn 
the design requirements, Then the cast concrete 
must be properly protected and cured. 

Standard procedures cannot be established for | 
detailing reinforced concrete, as they are for struc- 
tural steel and other materials which are manu- 
factured and fabricated in highly specialized plants 
under closely controlled conditions. Concrete in- 
spected after completion cannot by its exterior ap- 
pearance give eam emacs tent oll af Bes: varying 
Lactose al have been ade. 





bervision during construction to 
adequate structure. 


o Need for Supervision 


ecent structural failures — many in 
ete design — indicates that in- 
etails and insufficient engineering 
ng construction were primary 
these failures would have been 
designing engineer, the one most 
ie structural requirements, had fol- 
h n the supervision and details of 
he structural consultant realizes that 
isc arged his full responsibility when 
eted the design, because attention to 
nstruction is as important to the 
ncture as is the design. 
recent legal decisions holds the 
pr design team more and more re- 
negligent errors or omissions. The 
pcialist also is being held responsi- 
g a reasonable degree of skill and 
. Recent California and Louisiana 
sh the legal responsibility of the 
@ therefore the engineer — to super- 
bligence all construction under his 
Peourts have ruled that authority to 
M over the contractor carries com- 
Bf responsibility even though no con- 
m ent exists between the two parties. 
signer has a legal responsibility to 
Pervise construction even though 


13 . * 
tific contract for these services. 


pensation Not Easily Obtained 


Rherefore that there is more and 
ing cost and responsibility involved 
nnd construction of reinforced con- 
f — often with little chance for ade- 
tion through increased fees. It be- 
femforced concrete construction in- 
Particularly the structural consultant, 
Meal and equitable way to compen- 
ant for design, detail, and super- 
ced concrete construction. 
wocedure is for the architect, who has 
fioned by the owner at a recognized 
Mitect’s fee, to contact a_ structural 
request a proposed fee for his serv- 
ural consultant is faced with two 
can quote the usually accepted 
thich would provide a reasonable 
ial structural steel design and its 
hg construction. Or, he can ask an 
figher fee required to prepare the 
ete design and to provide the de- 
m necessary during construction. 


If the consultant chooses to quote a standard 
fee, he probably will try to promote a steel struc- 
ture. However, if he must design a reinforced con- 
crete structure, he will be tempted to design more 
approximately and therefore conservatively, or 
provide less than the desired inspection. Then he, 
the owner, and the concrete construction industry 
may suffer. 

If he elects to ask for an appropriately higher 
fee, undoubtedly he will experience considerable 
resistance from the architect and even more from 
the owner — and run the risk of driving the archi- 
tect to another engineer. But despite the risk, this 
obviously is the better procedure. Often it can be 
sold, if the owner is made to understand that these 
services are an inherent and necessary part of re- 
inforced concrete construction and really do not 
add to the over-all cost. 

However, there is another approach that has con- 
siderable merit. Under it, the structural consultant 
furnishes the reinforced concrete shop drawings 
and detailed special supervision as a part of the 
contractor's construction cost. This method has been 
employed successfully by structural engineers in the 
Memphis area for over 50 years. 

In all types of construction, shop drawings and 
supervision of construction traditionally have been 
the contractor’s responsibility. For uniformity, these 
services logically should continue to be a con- 
struction cost. Shop drawings and detailed special 
supervision of construction furnished by the struc- 
tural engineer are services peculiar to reinforced 
concrete construction. They are not contemplated 
in the recognized design fee schedules and, in 
fact, demand far more than the normal design and 
inspection services anticipated in these schedules. 
Their cost traditionally has been paid for through 
an allowance in the construction contract as pro- 
vided in the project specifications. 


Shop Drawings By Consultant? 


The structural engineer bears many responsibilities 
to all parties involved in the construction of a build- 
ing. The registered professional engineer first has 
a responsibility, as provided in the registration 
laws, to protect public health and safety. His re- 
sponsibilities to the owner, client, or architect to 
design and inspect construction are clearly defined 
in standard contract agreement forms recommended 
by AIA, NSPE, and ASCE. After a construction is 
let, the engineer also has a legal and ethical re- 
sponsibility to the contractor. This includes seeing 
that the contractor gets a fair interpretation of the 
contract documents, helping the contractor execute 
the contract through knowledge of the structural 
requirements, and providing accurate and timely 
information pertinent to this part of the construc- 





tion. The furnishing of shop drawings and special 
supervision is compatible with this responsibility. 
All codes of ethics stipulate that the engineer 
should have no financial interest in the contractor 
or his material suppliers. The payment of an al- 
lowance to the engineer, as required in the project 
specifications and over which the contractor has 
no control, does not constitute a compromising 
financial interest on the part of the engineer. It is 
now customary to specify a construction allow- 
ance to cover the services of an inde pe ndent test- 
ing laboratory selected by the architect or engineer. 
On a construction project the engineer and the 
testing laboratory have the same ethical and pro- 
fessional relationships to the owner, architect, and 
contractor. In both instances the use of an allow- 
ance in the construction contract is a means of ex- 
pediting payment without burdening the owner 
with numerous extra costs for services outside those 
provided in the general construction contract and 
the architect-owner agreement. Where the owner 
and contractor are properly appraised though ap- 
propriate provisions in the project specifications and 
the architect properly supervises these services, 
there should be no question of improper practice. 


A Professional Must Be Assumed Ethical 


Any professional in his normal course of business 
is faced with many temptations which he must turn 
aside. The mark of a true professional is measured 
by how well he stands up under these situations — 
by his professional integrity. We must assume that 
a registered engineer will not succumb to unethical 
practice. To assume otherwise we would have to 
change our whole concept of the professional status 
of the engineer. It is an accepted fact that most 
professional engineers have unusually high stand- 
ards of conduct. Thus, the furnishing of shop draw- 
ings and special supervision paid for through a 
construction allowance presents few additional 
temptations to which the engineer is not already 
exposed — and none which he cannot overcome 
easily. If the owner has selected an architect-engi- 
neer team known for its integrity, he need have 
no fear of misuse of this service. 

A positive approach to professionalism, based 
on faith in integrity rather than fear of deception, 
is as essential to engineering and architecture as 
it is to medicine. Of course we know there are those 
who take advantage of any opportunity to cheat, 
but the professional societies, in cooperation with 
the State Boards of Engineering Examiners, are at- 
tempting to exclude these unethical practitioners. 
Nevertheless, it is important to adopt and promote 
improved procedures which can benefit the con- 
struction industry despite the fact that a few might 
take advantage of the situation. 


Therefore, from a logical, legal, and_ ethical 
standpoint, shop drawings and special supervision 
services provided by the structural engineer as a 
construction expense are proper. There are other 
compelling reasons, however, why the structural 
engineers and the reinforced concrete construction 
industry should consider this method, for it has 


distinct advantages to all parties involved in re- 


inforced concrete construction. 


Everyone Benefits 

{The general public benefits through increased 
safety and better structures as the result of more 
thoroughly detailed and adequately supervised 
construction. 

{ The owner benefits since he may consider rein- 
forced concrete construction, which on many proj- 
ects is more economical and better suited for his 
purposes, without fear of having inadequate de- 
tails and supervision of construction. He is as- 
sured of a better constructed and safer building at 
little or no additional cost. 

"The contractor benefits since he receives more 
complete construction plans and details, resulting 
in less cost of formwork and reinforcing placement; 
and better job coordination, resulting in less errors, 
elimination of costly corrections, and savings in 
construction time. Through these benefits and 
saving of the usual indirect fabricator’s detailing 
fee, the contractor finds that there is little or no 
additional over-all cost, even though he must pay 
Although he is not re- 
lieved legally of any of his normal responsibility for 


for these services directly. 


the proper construction and safety of the building, 
he has much more confidence when the structural 
engineer makes the shop drawings and closely su- 
pervises the construction. 

€ The architect benefits because he can consider re- 
inforced concrete structures at the recognized fees 
without penalty. He also knows that the construc- 
tion will be properly detailed and supervised by the 
structural consultant, insuring proper coordination 
of details and safety of the structure. 

© The structural engineer benefits because he gets 
more work on a given job. This helps to stabilize 
his office work load and reduces his relative over- 
head costs. His engineering personnel get to fol- 
low through during the construction phase giving 
them a much better understanding of building con- 
struction. This makes them more practical design- 
ers. Thus, the engineer can best discharge his com- 
plete responsibility to all concerned and _ receive 
compensation for his efforts. 

©The reinforced concrete construction industry 
benefits because of the increased incentive to de- 
sign, detail, and adequately supervise more and 


better concrete structures. — 
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aumeme in Operation 

—— Almost Completed 

aumunn Under Construction 
Proposed 


IN MAY 1955 the Italian Parliament enacted legis- 
YY lation which was to have a marked 
Ce influence on the Italian road sys- 
“4 tem. The law outlined a new net- 
work of toll expressways to link the major cities of 
the nation and the major border crossings. Con- 
struction of these highways was to be financed by 
private capital, with the national government pro- 
viding up to 40 percent of the total cost. For this 
purpose the law contains authorization for an ex- 
penditure of $16 million for each of the fiscal years 
from 1955-56 to 1964-65. Twenty-five percent of 
the government's contribution must be spent for 
construction of tollroads in southern Italy. The 
same law also provided authorization of $3.2 mil- 
lion to be spent by ANAS®, in addition to its nor- 
mal budget, for the construction and improvement 
of roads in those regions of southern Italy where 
the construction of tollroads is not feasible’. 
Among several tollroads for which construction 
has been initiated, the Highway to the Sun is 
certainly the most impressive. It links Milan with 
Naples, through Bologna, Florence, and Rome, with 
157.2 miles of four-lane divided roadway, inter- 
rupted only at the highway which constitutes the 
outer ring of the city of Rome. Upon completion 
of the work, the Highw: iy to the Sun will provide 
a route 55.6 miles shorter than the existing one. 


°ANAS (Azienda Nazionale Autonoma Strade Statali) is an 
independent agency with its own budget, submitted for the 
approval of the Parliament as an appendix to the budget of 
the Ministry of Public Works. The Chairman of ANAS is 
the Minister of Public Roads, and the agency is responsible 
for the administration, construction, improvement, and 
maintenance of the national highway system. 
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REPORT FROM ITALY 


Italy's Highway 


to the Sun 


GIORGIO PELLEGRINI 


University of Rome 


Of the 334.9 miles from Milan to Rome, the first 
128.7 miles, from Milan to just beyond Bologna, 
are already in operation. The section from Bologna 
to Florence, which is very costly on account of the 
mountainous terrain, is almost completed. From 
Florence to Rome portions of the location are yet 
to be approved by the Minister of Public W orks, 
though sections near these terminals are already 
under contract. Of the 122.2 miles from Rome to 
Naples, 27.8 miles from Naples to Capua are al- 
ready in operation. The remaining section, Capua 

Rome, is now under construction. 


Geometric Characteristics and Costs 

The cross section has been established for the en- 
tire length of the tollroad as two roadways 24.5-ft 
wide, separated by a 10-ft median, with adjacent 
10-ft paved shoulders. Criteria for the geometric 
design of the facility are given in Table 1. Some 
of the standards for the horizontal and vertical 
alignment and the standards for the cross section 
may appear inconsistent with the high value of the 
design speed. However, in this matter, the differ- 
ences which currently exist between the character- 
istics of American and European traffic must be 
fully recognized.* 

The agency responsible for building and admin- 
istration of the tollroad is the Societa Concessioni 
e Costruzioni Autostrade p.A. This agency is staffed 
by engineers of high professional competence, but 
limitations imposed by the design and construction 
contracts restrict major modification of adopted 
standards. Nevertheless, the agency is constantly 
attempting to introduce improved design criteria 








TABLE 1 — CRITERIA FOR THE GEOMETRIC DESIGN OF THE HIGHWAY TO THE SUN 


Element Flat 
(Milan to Bologna) 
(Capua to Naples) 
Design speed (mph) 100 
Minimum radius 
for horizontal curves (ft) 2,300 
Minimum radius 
for vertical curves* (ft) 
— crest 49,200 
— sag 23,000 
Maximum grade (%) 3 
Minimum sight distance (ft) 990 


Type of Terrain 


Mountainous 
(Bologna to Florence! 


Rolling 
{Florence to Rome) 
{Rome to Capua) 


80 60 


820 


26,300 

16,400 

3.5 
650 590 


*Vertical curve design in Italy is based on circular, rather than parabolic, curves. As an example, a vertical curve of 49,200-ft radius at 
a crest of a +3% grade with a —3% grade requires a length of curve of 2550-ft. 





and considerable money is spent on specific re- 
search dealing with both highway design and traf- 
fic control problems. 

The total cost of the Highway to the Sun was 
initially estimated to be $300 million, but present 
estimates show that the total cost probably will 
be close to $380 million upon completion of the 
facility. The following is the estimate of the 
amount of work for the entire 457.2 miles. 


Cuts 52,000,000 cubic vards 


Fills 39,000,000 cubic yards 
Viaducts and Major Bridges 304 
Minor Bridges 3800 
Tunnels 63 


Pavement 18,000,000 square yards 

Toll Plazas 58 

Man Days of Labor 26,000,000 
Financing 
Based on the initial estimate of $300 million, the 
State will lend $108 million during the 10-year con- 
struction period. After 30 years of operation, as 
established in the contract, the whole facility and 
all the activities of the agency will be transferred 
to the State. The agency building the Highway to 
the Sun is not exempt from taxation and by that 
time about $240 million will have been paid back 
to the State. The only stockholder of the company 
building this highway is the IRI (Istituto Rico- 
struzione Industriale), a company controlled by 
the State. 

The toll schedule has been fixed as shown in 
Table 2. Of the money collected through tolls, 
about 60 percent will be used to pay interest and 
service debt (except the loan of the State), 23 per- 
cent will be paid to the State, and 17 percent will 


be devoted to maintenance and administration. 
Table 3 contains traffic data compiled for the month 
of April 1960. 


The Structures 


A total of 304 major bridges and 3800 minor 
bridges will have been built before the tollroad 
is finished. Each of the major bridges presents 
its own problems that are given unique solutions. 
Among the major bridges, the one over the River 
Po is the most important structure on the Highway 
to the Sun. Consideration of the hydraulic and 
foundation conditions as well as the aesthetic and 
economic problems, led to the adoption of pre- 
stressed concrete construction. 

The Po River bridge is 3858-ft long and is di- 
vided into 16 spans, 14 of which are 246-ft long, 
with the two end ones 207-ft long. The founda- 
tions are of the hollow-caisson type. Spans are 
simply supported and consist of four flanged beams 
which are cast in place with the slab. Each beam 
is 137-in. deep, has a web thickness of 16-in., and 





TABLE 2 — EXAMPLE OF TOLL SCHEDULE 


Toll (cents per mile) 
Type of Vehicle Flat Rolling Mountainous 
Terrain Terrain Terrain 
Average Italian Car 1.3 1.5 1.9 
Average American Car 2.3 ro 3.5 


(maximum for passenger car) 


Single Unit Truck 3.5 4.2 6.5 
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P rtesy of S ta Cor ( \utostrad \ 


Construction nearing completion on the Viaduct Flumicello. The Casarsa Tunnels appear in the background. 
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( Costru \ 


total length of 1441 feet 


Viaduct over the River Aglio has a theoretical arch span of 537 feet and a 
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inte rchanges on the Highway to the Sun 
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yuntains between SASSO \lar onl and Va 10 
































( t e Costruzioni Autostra 


, a elete istnaty \ 
f the structure is 1503 feet 


Viaduct Poggettoue with one lane nearing completion. Total length o 
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TABLE 3 — SUMMARY OF TRAFFIC STATISTICS FOR THE MONTH OF APRIL, 1960 


Average Daily Number of Vehicles 


Section of the Toll Road 


Passenger Trucks 


Cars 


Milan-Bologna 9,638 
(121.4 miles) 


Bologna-Sasso Marconi 766 
(7.3 miles) 


Capua-Naples 
(27.8 miles) 


Entering the Toll Road 


Total Vehicle-Miles 


for the Month 
Total 


10,559 18,824,011 


820 180,620 


2,537,755 





a lower flange of 39 inches. The slab is 12-in. deep. 
Every beam is prestressed by post-tensioning of 
24 cables, each consisting of 42 wires of 6-mm 
diameter. Twelve of the cables are anchored at 
the ends of the beam, and the other 12, those with 
more pronounced curvature, are anchored at dif- 
ferent points on the surface of the slab. The anchor- 
ages are constructed in such a manner as to per- 
mit later restressing of the cables. 

Prestressing of the beams is scheduled as follows: 
‘ Eight of the end cables are pulled with a force 
of 20 tons each, four days after placing the concrete. 
‘ Fourteen days after the casting, the same eight 
cables are pulled with a force of 105 tons each, 
and the remaining 16 cables are pulled with a 
force of 85 tons each. 
“ Twenty-eight days after the casting of concrete, 


all cables are pulled with a force of 135 tons each. 


One hundred days after the casting of concrete, 
all the cables are restressed to the final value of 
135 tons each and grouted. 
The bridge is designed so the maximum compres- 
sive working stress in the concrete is 2060 psi. The 
maximum working stress in the steel is 128,000 psi. 
Another interesting bridge, also of prestressed 
concrete construction, is that over the River Taro. 
It has 16 spans of 110 feet each. The foundations 
are on Franki piles, 40-ft to 50-ft long. Each road- 
way is supported on six beams of 55-in. depth. 
Prestressing of each beam is achieved with five 
cables of 42, 6-mm wires. In the crossing of the 
Appennini the tollroad is often in tunnels or on 
viaducts. Some of the most interesting are shown 


S 
in the accompanying colored photos. 


The Pavement 

The entire length of the Highway to the Sun is 
planned with a flexible pavement. The character- 
istics of the pavement for the section from Milan 


to Bologna are typical of the construction adopted. 
The subgrade on this section of the tollroad, en- 
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tirely in the valley of the Po River, is constituted 
mostly of soils of the classes A6 and A7 of the 
AASHO classification. These soils have a low value 
of CBR, but never less than 4. The depth of frost 
penetration in the Po River valley is generally 
between 8- and 11-in. Over this subgrade the pave- 
ment is built with a first course of pit-run sandy- 
gravel which is compacted in two or three layers 
to a depth of 7%-in. to 10-in., depending on the 
subgrade. A 9-in. course of soil-aggregate is then 
placed on the first course, and compacted in two 
layers. A 6-in. base course provides immediate 
support for a hot-mix, hot-laid, bituminous con- 
crete pavement. The pavement is placed in two 
layers, a 1%-in. binder and a 14-in. surface course. 

The base course may be constructed in either 
of two ways. One type of construction utilizes a 
two-layer macadam, the first layer being water- 
bound and 4-in. thick, and the second layer being 
a penetration macadam 2-in. thick. The alternate 
type of construction is a single layer of asphalt- 
stabilized gravel. The aggregate for this course 
is obtained mostly from river beds, it is divided 
into two fractions (0-6 mm, and 6-40 mm), which 
are blended and mixed with about 4 percent of 
asphalt cement. The mixing operation is performed 
at temperatures between 266 F and 332 F, depend- 
ing on weather conditions and the length of haul. 

The Highway to the Sun utilizes modern tech- 
niques of highway engineering to a maximum ex- 
tent in its design and construction. When finished 
it will be the backbone of the Italian tollroad net- 
work, a highway system that will enable the nation 
to keep pace with highway transportation needs.“ 
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Movable louvers protect western exposure of Clemson College’s new School of Architecture building. 


Air Conditioning the Colleges 


MORRIS V. GELDERS & LOUIS S. BOOTH 


AIR CONDITIONING long ago became a must 
in theaters. It is no longer a novelty 
Cg enclusive in homes and offices, and during 
Wis the past five years has made con- 
siderable headway in educational buildings. For 
as air conditioning gained acceptance in homes and 
offices, the trustees and boards that formulate 
policies in the colleges and universities have had 
a second look at the problem and begun to accept 
conditioning for at least a portion of their plants. 
This was true in the deep South some years ago, 
but has been slower to gain acceptance in those 
areas where heat is not considered oppressive dur- 
ing the normal academic year. 

It remains a fact that the months of May, June, 
and September can be — and often are — hot and 
humid on campuses all over the United States. The 
teaching staff and students are therefore off to a 
bad start and a worse finish. Also, the problem of 
competition for teaching staff, and to a lesser de- 
gree for students, necessarily influences some in- 
stitutions to install air conditioning. When one 
school has it, the others cannot offer less. 


The Need for Air Conditioning 


One of the major factors contributing to the 
general acceptance of air conditioning is the 


Lockwood Greene Engineers, Inc. 


added impetus for attracting summer school pro- 
grams and summer seminars. Formerly summer 
programs were held to the minimum summer school 
work, and these programs often dragged due to ex- 
cessively hot weather. Where air conditioning has 
been made available, the quality of the existing 
summer programs has stepped up and many new 
ones have been added. This is particularly true of 
seminars sponsored by philanthropic foundations. 

Although the year-round class has been tried 
only on an experimental basis, it is mentioned with 
increasing frequency as a means of getting greater 
utilization from the money invested in campus 
buildings and of reducing the time required for 
college training. When, and if, the year-round pro- 
gram becomes standard, air conditioning will be- 
come commonplace in the schools. 

In practically every instance, the campus air 
conditioning program has started with administra- 
tive offices. This is natural since these offices are 
in use for 12 months of the year. Usually it has 
begun with the installation of a few window units. 
When these multiply to the extent that mainte- 
nance is a problem, the time has come to consider 
a central system. 

The next step usually has been to air condition 
auditoriums, libraries, seminar rooms, and other 
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areas that are commonly used by all students. In 
auditoriums, especially, air conditioning has become 
a real necessity since so many programs now re- 
quire blackout conditions for showing slides or 
films, and comfort ventilation without air condition- 
ing is impractical. In libraries the uniform tempera- 
ture and humidity conditions which can be achieved 
are of great benefit in preserving the life of the 
books — as well as the attention of the student who 
must read them. 

These areas — the offices, the auditoriums, and 
the libraries — may be considered the basic areas 
to be conditioned, and there is little difference of 
opinion on the need. Beyond these there is some 
divergence of opinion on the justification as related 
to the cost. Many schools have found refrigeration 
of the student activity areas essential, and others 
have put top priority on research facilities and 
laboratories. 

Up to now the schools have been slow in condi- 
tioning dormitories. Usually, they have approached 
this problem in one of two ways. First, a minimum 
number of dormitory rooms are conditioned and 
these are used in year-round programs. Second, pro- 
visions are made for air conditioning in the future, 
but refrigeration is not installed initially. 

Up to this time few classrooms have been air 
conditioned. Where they have been, the approach 
has been much the same as in the dormitories. 
Classrooms which are used throughout the year 
have had priority, and usually this has been tied 


into a special technical training program. 


Budget Prevents Wider Acceptance 

Were it not for the necessity of building and 
living within limited budgets there would be little 
question of accepting total air conditioning on the 
campus. Actually, in nearly every instance the 
cost factor plays a very important role. Colleges 
and universities must stretch every dollar, probably 
to a greater degree than in other fields of con- 
struction. The need for both funds and facilities is 
great. Every expenditure must be examined with 
reference to the total funds available, the total 
program, and the urgent need for improving facul- 
ty salaries. This means that there must be a con- 
vincing need for air conditioning if its use is to be 
approved. It also means that ingenuity in design 
must be exercised. Even when money is available 
for the total installation of air conditioning equip- 
ment, the effect of operating and maintenance costs 
on future budgets must be considered. 

South Carolina is a state with considerable vari- 
ation in climate, both from east to west and north 
to south. Charleston, which is located on the coast, 
has mild winters and long, hot, humid summers. 
Air conditioning there may be needed as early as 
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Cooling tower of Citadel system has fans at bottom 
to provide low silhouette and also reduce noise level. 


Centrifugal compressor unit serves cooling system for 
Citadel's library, museum, and also two other buildings. 








Single, roof mounted, 
air-cooled condensing 
unit and a fan coil unit 
suspended at the ceil- 
ing serve bowling alley 
in Student Activity 
Building. Separate unit 
is provided as alleys 
may be in use when 
other areas of build- 
ing are not occupied. 


Citadel library is served by central system from air out- 
lets on balcony wall. Zone controls on column. Multi- 
zone unit with individual control proportions mixture 
of warm and cold air to satisfy required zone conditions. 


Aerial view of The Citadel campus, with 
three buildings in the foreground to the left 
of the parade ground served by a common 
air conditioning system. First building has 
air-cooled roof condenser for bowling alley. 


Multizone unit serving Citadel's new library 
and museum. Note damper motors for the five 
zones used. Ten zone capability is possible 
by utilizing all of the individual damper rods. 








March and usually is in use through October. Even 
later there are short periods when it is desirable. 
The marginal periods of spring and fall decrease as 
you come north and west through Columbia and 
Spartanburg to Clemson. Clemson is located in the 
foothills of the Blue Ridge Mountains and seldom 
has oppressive temperatures at night. This variation 
is reflected in the extent to which the schools have 
used air conditioning. 

During the past five years Lockwood Greene has 
planned air conditioning installations for many of 
the educational institutions throughout South Caro- 
lina. These include the Citadel, The Military Col- 
lege of South Carolina, Charleston; The University 
of South Carolina, Columbia; Converse College, in 
Spartanburg; and Clemson College, at Clemson. 
The State’s range of climatic conditions and the 
various requirements of its schools create engineer- 
ing problems which are typical of many areas in 
the United States which, unlike the deep South, 
do not require year-round air conditioning. 
Equipment Selection Varies 
The application of air conditioning equipment in 
colleges and universities is probably as varied as 
the equipment available. Lockwood Greene has 
applied units ranging from individual room condi- 
tioners to central centrifugal equipment serving 
multiple buildings on the campus. 

Although some types of equipment are superior 
in quality, have greater life expectancy, produce 
refrigeration with less power consumption, or uti- 
lize steam produced with dump gas in summer, 
there are always specific areas which are better 
served by equipment for which none of these ad- 

vantages applies. An example is the bowling alley 
air conditioning system installed at Mark Clark 
Hall, Student Activity Building at The Citadel. 
This bowling alley is operated as a concession and 
is open for business during hours and on days 
when no other activities are going on in the build- 
ing. The Student Activities Building is served by 
a central centrifugal refrigeration water chiller 
located remotely in the library and museum, sev- 
eral hundred feet away. It serves the refrigeration 
requirements for the air conditioning of three 
se _ buildings. If the bowling alley, which has 


only a 7.5 ton air conditioning load, de »pended on 


this poe water chiller, there are many times 
when this would be the sole reason for operation 
of the 275 ton centrifugal unit. This would be un- 
satisfactory in several ways: 

{ The refrigeration load would be far below the 
minimum capacity of the central unit. 

{ Control of the system would be complex or would 
not be conveniently available to the operator of 
the bowling alley. 


JULY 1960 


University of South Carolina Women’s Dormitory has 
unit conditioners integrated into desk unit. Grille and 
access panels to controls are located in top of desk. 
Air intakes are located just beneath the window sills. 


‘The power requirements for pumping chilled 
water, pumping condensing water, and operating 
the cooling tower fans would far exceed the normal 
power requirements for conditioning only the bowl- 
ing alley itself. 

To avoid these undesirable features, the bowling 
alley air conditioning is provided by a single, roof 
mounted, air-cooled condensing unit and a fan coil 
unit suspended at the ceiling in the space. This 
provides comfortable air conditioning at the finger- 
tip control of the bowling alley operator any time 
of the day, week, or year. 

Another interesting feature of this air condi- 
tioning installation is that it conditions only the 
area occupied by the bowlers and spectators. Al- 
though no physical separation exists between this 
area and the rest of the bowling alley, no air dis- 
tribution is provided to the remaining space. Only 
the excess air supplied for ventilation serves the 





rest of the alley. Since the alley uses automatic 
pinsetters, this has been very satisfactory. 
Multizone and Fan Coil Units 


The two workhorses in the air conditioning of 
college and university buildings in South Carolina 


appear to be the multizone unit and the remote 


room fan coil unit. The multizone unit is the “blow- 
through” type having an outside and return air 
mixing box, filter section, fan section, coil section, 
hot and cold decks with damper section in that 
order. This unit provides a source of both warm 
and cold air to multiple zones diverting from the 
unit. The individual zone control proportions the 
mixture of warm and cold air to satisfy zone condi- 
tions. One fan, one heating coil, and one cooling 
coil are thus able to provide supply air conditions 
matched to several zone requirements. With the 
multizone unit, it is possible to heat one zone 
while cooling another zone with the same unit, 
although usually this is not done, since it makes 
control difficult and is uneconomical in operation. 
The usual application provides a cold coil in sum- 
mer while the heat coil and hot deck section serve 
as a variable by-pass. In winter, the heating coil 
maintains a hot deck while the cooling coil and 
cold deck serve as a variable by-pass. The multi- 
zone unit has limitations and deficiencies, but 
when properly applied it can provide a desirable 
flexibility of control at comparatively low cost. 

The range of air capacities now available in 
factory assembled multizone units extends from 
1000 cfm to more than 45,000 cfm, and the number 
of individual zones may exceed 25 on the large 
units. While the continuous increase in capacity of 
these units is a measure of its growing popularity, 
it is also indicative of a trend toward serving 
larger zones in its application. 

Where considerable individual control is desired, 
the dual duct type installation of remote room 
units usually is preferred. Some dual duct instal- 
lations have been made on South Carolina campu- 
ses and more are expected in the future, but the 
use of remote room fan coil units are more preva- 
lent at this time. 

Remote room fan coil units may be obtained in 
numerous configurations, depending on the desired 
installation locations — ceiling or floor mounted, 
recessed or flush — and the type of operation and 
flexibility of control desired. The basic unit is a 
filter, coil, and fan mounted in a cabinet. It is gen- 
erally 8- to 10-in. deep, 4- to 5-ft long, and 22- to 
26-in. high. The cabinet type appears very similar 
to the familiar heating convector, except for its 
larger size. 

Some makes of these units are exceptionally well 
built, quiet at all fan speeds (usually three), and 


attractive in appearance. They afford the air con- 
ditioning designer with the means to provide, for 
small areas, individual control of comfort condi- 
tions with a minimum of space required in ceilings 
or chases for piping and ductwork. Each unit lo- 
cated on an outside wall can have its own intake 
for ventilation air, although a central and positive 
supply of pre-conditioned ventilation air is pre- 
ferred. These units have found a wide application 
in the air conditioning of dormitories, offices, and 
classrooms on South Carolina’s campuses. Summer 
conditioning is accomplished by chilled water and 
winter conditioning by hot water in the same piping 
svstem. For special applications both hot and cold 
coils and also steam grid humidifiers can be in- 
stalled in the units to provide an extremely ver- 
satile conditioning system. 


Combined With Furniture 


One interesting application of the remote room 
conditioner has been the dormitory of the Uni- 
versity of South Carolina, in which the room con- 
ditioner, the room desk, and two sets of built-in 
drawers are combined to form one integrated unit 
on the outside wall. This is considered to be a 
forward step in providing for the fullest utilization 
of space in a dormitory room and suggests its ap- 
plication to hotels and motels. In this instance the 
source of chilled water was omitted from the build- 
ing design since it is planned that a central steam 
absorption water chiller will later provide chilled 
water to an entire complex of buildings in the same 
general area. 

In Williams Hall, a new 30,500-sq ft dormitory 
at Converse College, in Spartanburg, South Caro- 
lina, the choice of having the air conditioning sys- 
tem on or off, heating or cooling, is given the 
hostess by an attractive switching arrangement 
in the hallway of her suite. The system has night 
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Converse College visitor's suite offers individual con- 
trol of room air conditioning via under-window unit. 


setback control for winter operation which she can 
override for the entire dormitory or only for her 
own suite and the guest rooms, as she desires under 
particular conditions of occupancy. 


Chilled Water Widely Used 


The use of chilled water for air conditioning of 
campus facilities offers advantages which have 
made it attain a natural position of prominence. 
There are so many types and sizes of air condition- 
ing equipment available for use in chilled water 
systems that practically no requirement encoun- 
tered presents a situation without a ready solution. 
It is the best refrigerating medium in use from 


Lounge in Converse Col- 
lege girl’s dormitory is 
directly over mechanical 
equipment room. Quiet 
mechanical equipment, 
combined with concrete 
beam construction and 
an acoustical plaster 
ceiling give excellent 
sound and vibration iso- 
lation, even though the 
spring isolating hangers 
suspend from floor above. 
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the standpoint of control, being well adapted to 
either precise modulation or fast on-off control. It 
makes possible the remote location of noisy refrig- 
eration equipment, the central location of cooling 
tower or air-cooled condensing equipment, the use 
of heavy-duty reciprocating refrigeration equip- 
ment, or the application of the excellent hermetic 
centrifugal equipment available. 

Chilled water also offers a desirable flexibility 
in providing for varying loads in different areas. 
The central chilled water plant at The Citadel's 
library and museum, which also serves the air con- 
ditioning needs of the 1400-student capacity Sum- 
merall Chapel and the 60,000-sq ft Mark Clark Hall, 
also serves a new and completely air conditioned 
Student Activities Building. The size of the refrig- 
eration system was unaffected by the addition of 
Summerall Chapel to the air conditioning load, 
since periods of occupancy there will not coincide 
with air conditioning requirements in the other 
areas served. 

The new Montgomery Student Activities Center 
of Converse College, now under construction, can 
have air conditioning in its spacious gymnasium 
even though no additional refrigeration capacity 
was provided for this. Chilled water will be di- 
verted from areas normally air conditioned when 
the gymnasium requires it. This flexibility of a 
chilled water system can provide, in similar in- 
stances, the full utilization of equipment which is 
necessary to justify its application to areas that 
are used only infrequently. 


Noise Levels Must Be Low 


Noise is frequently the most difficult and frus- 
trating problem in the design of air conditioning 
systems on campus. The noise level in dormitory 
rooms, study rooms, lecture rooms, classrooms, and 


library rooms must be compatible with the quietest 





conditions which occur. The competitive race in 
which all manufacturers of refrigeration equip- 
ment for air conditioning engaged during the past 
several years brought many headaches to air con- 
ditioning designers. First came the rapid swing 
to direct driven, high speed, reciprocating com- 
pressors, and then the all but universal conversion 
to F-22 refrigerant. Both changes were unquestion- 
ably premature on the part of some manufacturers, 
and perhaps on the part of all manufacturers, for 
some of their equipment. However, the price ad- 
vantages gained by both changes were too pro- 
nounced for anyone to stem the avalanche. Many 
improvements have been, and now are being, made 
to correct this situation. 

Most of the major manufacturers now have in- 
troduced new equipment lines which are designed 
specifically for high speed operation with F-22 
refrigerant. Hermetic compressors with efficient hot 
gas mufflers are available which appear to have 
noise and vibration characteristics within usually 
acceptable limits. In some instances the use of 
small, multiple, hermetic reciprocating compres- 
sors reduces the noise and vibration problem by 
eliminating the unloader noise and using sm: ler 
moving components. 


Typical Design Approaches 

The use of sound absorbing materials on ceilings 
and walls, the almost complete isolation of refrig- 
eration, pumping, and air moving equipment by 
spring support, and the enclosure of specific equip- 
ment in sound absorbing boxes are means used to 
combat the noise and vibration problem. The avoid- 
ance of such problems by isolating noisy equipment 
is the ideal solution where this is practical, but it 


Pipe columns supporting bar joist floor and acousti- 
cally lined boxes cut noise and vibration at Clemson. 


appears that problems of space allocation seldom 
permit this perfect approach. 

In spite of advanced planning to minimize noise, 
there are many factors that arise during construc- 
tion, due to conditions of construction or to vari- 
able conditions in different manufacturer's equip- 
ment that cannot be foreseen, that require careful 
and detailed field work on the part of the engineer. 
This is an important part of the field supervision 
and is an area in which the skill of the engineer 
may make all the difference between a satisfied 
and a disgruntled client. Noisy equipment is incom- 
patible with the classroom or library atmosphere, 
and negates the advantages of comfort conditioning. 


Other Problems 


Another particularly objectionable problem which 
sometimes occurs with air conditioning is light 
flicker caused by frequent cycling of the refrigera- 
tion compressor during periods of mild weather. 
The refrigeration motor in college air conditioning 
is usually the largest single electrical load in the 
building. If power comes from a large substation, 
there is probably a long electrical feeder involved 
on some refrigeration loads, and voltage drop in 
the line aggravates the problem of flicker. If power 
comes from a small substation, the large inrush of 
current demanded by motor starting causes a sud- 
den drop in delivery voltage at the substation, and 
light flicker results. It is often impractical to size 
the new electrical service, or revamp the existing 
one, to eliminate all objectionable voltage drop on 
motor starting even though reduced voltage or 
increment starting is used. 


Where this light flicker problem has existed, two 


methods have been used with considerable suc- 
cess to eliminate complaints when compressors are 
large enough to require unloaders — which is the 
usual situation. The first method is to set the suction 
cut-out pressure as low as practicable, or to set the 
closing temperature for the last liquid solenoid 
valve as low as possible. This keeps the compressor 
on the line longer before cutting off and reduces 
the frequency of the starting cycles. The second 
method, and one that is probably unique, is to in- 
stall a time-delay-to-load relay. Observations have 
shown that a compressor w hich cycles frequently 
will invariably go to full load immediate sly after 
starting. In so doing it is simply working itself 
out of a job and hastens the time when it must 
again cut-off. A compressor which can unload 25 
percent capacity will invariably cycle on a 25 per- 
cent load because of this action. To prevent this, 
a time-delay-to-load relay can be installed which 
will not permit the compressor to load beyond its 
first step for a preset time interval — commonly 
15 to 30 minutes. This gives the compressor a 
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Pipe columns with vibration absorbing pads mounted on floor support grid of structural steel which isolates piping. 


chance to catch up on a light load more slowly 
and often results in the compressor then remaining 
on the line almost constantly. With the cycles of 
starting and stopping drastically reduced, the light 
flicker occurs so infrequently that it does not serve 
as a constant source of irritation to students. 


Need for Better Qualified Plant Personnel 


The need for qualified, trained operating and 
maintenance personnel becomes acute when the 
amount of air conditioned space increases rapidly. 
Air conditioning is bringing to the campus a me- 
chanical labyrinth which generally surpasses all 
previous de mands for technical and manpower re- 
quirements. This is not to infer that the air con- 
ditioning systems are exceptionally complex, but 
they are invading campuses where only simple me- 


TS 


Single zone fan-coil unit heats, cools, and ventilates 
lecture room. Coil bypass can be used to lower humidity. 
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chanical installations previously existed. In some 
instances, not even automatic heating controls were 

1 part of the original mechanical equipment. Air 
aniiindas thus becomes a giant step forward, as 
far as operation and maintenance of mechanical and 
electrical equipment is concerned. 

The recruitment of skilled personnel is in many 
instances especially difficult for the educational in- 
stitution since, to get men of the caliber needed, it 
is necessary to compete with industry. Not only 
is getting the money to attract such personnel dif- 
ficult, but the salaries required may cause serious 
faculty dissatisfaction, particularly below the rank 
of full professor. 

The operating difficulties are magnified in many 
cases, not only by the problem of getting operat- 
ing personnel, but also because the educational in- 
stitutions are located away from large cities. Thus, 
the school does not have ready access to contrac- 
tors’ mechanics who could help to get over early 
operating difficulties. 


Operating Cost Not Excessive 


The normal operating costs for the air condition- 
ing of campus installations, though not to be ig- 
nored, is usually considerably less than the cost 
of heating during a similar average winter period. 
Cost of maintenance and service is generally higher 
and, for this reason, careful consideration should 
be given to design and equipment selection when 
the initial installation is made. 

The air conditioning of educational buildings 
has a good start, but only a start. The growth pos- 
sibilities are enormous. The opportunities and dif- 
ficulties, and the growing pains that are bound to 
occur will be shared alike by the engineer, the own- 
er, and the students. Together, they are involved 
in an air conditioned future. a 





Another New York skyscraper has been reinforced with USS American Welded Wire 


Fabric. This is Rockefeller Center’s new forty-eight-story Time & Life Building, an outstanding example 
of contemporary architectural design. The exterior steel columns are encased in stone-faced concrete 
which project from the walls and serve to accent the vertical sweep of the tower. 

The frame supports short span, lightweight concrete slabs reinforced with USS American Welded 
Wire Fabric. Each slab is 8’0” long and 4” thick. When asked why the fabric-reinforced short-span 
design was selected for this structure, W. B. Scofield, partner in the structural engineering firm of 
Edwards & Hjorth, said ‘‘This system provides first-class, fireproof construction with a long record of 


satisfactory service in addition to its proven economy, speed of construction, and occupancy flexibility.”’ 


American Welded Wire Fabric was also used to reinforce the concrete fireproofing encase- 


ment of the columns, girders, and beams. Fabric is excellent for this application because the small, 


closely spaced members reinforced this thin concrete best. In addition, fabric is easily shaped to fit the 
contours and is sufficiently rigid to maintain the required shape. 

Please write American Steel & Wire, Dept. 0248, 614 Superior Avenue, N.W., Cleveland, Ohio or 
contact our nearest sales office for complete information on these or any other uses of USS American 


Welded Wire Fabric. USS and American are registered trademarks 


Short-span fabric-reinforced floor system 
in Rockefeller Center's Time & Life Build- 
ing. American Welded Wire Fabric was 
furnished in long rolis and merely unrolled 
perpendicular to the beams and on top of 
the forms. It was draped from the top of 
the slab over the beams to the bottom of 
the slab at mid-span. Thus, the reinforce- 
ment is in position to best resist both posi- 
tive and negative moments. The economy 
of steel placement is apparent. In total, 
over six million square feet of short-span 
slabs reinforced with Welded Wire Fabric 
have been used in New York’s Rockefeller 
Center. 


Owners: Rockefeller Center, Inc. and Time Inc. 

Architects: Harrison & Abramovitz & Harris 

Structural Engineers: Edwards & Hjorth 

General Contractor: George A. Fuller Company 
John Lowry, Inc. 

Fabric Distributor: Fireproof Products, Inc. 
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HISTORICALLY, the earlier civil engineering 


works such as bridges were treated 
— even if inadequately — in books 

primarily devoted to architecture. 
But the invention of printing prompted a number of 
more specialized works in response to the broaden- 
ing interests of the age. Among these, the group 
dealing with machines is particularly interesting. 
They were the pioneer texts of what was later to 
be known as mechanical engineering. 

Leonardo da Vinci had, of course, illustrated 
many earlier inventions and mechanical specula- 
tions of others as well as his own. However, his 
famous Note Books were not published until cen- 
turies after his death. He regarded them as part of 
his secret stock in trade, and they had little or no 
influence on the professional practice of his day. 
On the other hand, the books on machinery which 
came from the printing presses of the 16th and 
early 17th century heralded the awakening of a 
new era in the exchange of professional ideas and 
experiences. They also reflected a new interest in 


Ramelli’s 


Diverse and 
Artificial 
Machines 


JAMES KIP FINCH, Dean Emeritus 


Renwick Professor of Civil Engineering 
Columbia University 


machines which, although especially characteristic 
of the Renaissance, dated back to the 13th Cen- 
tury or even earlier. 

There have been numerous attempts to explain 
this birth of interest in machines in medieval times. 
The devices of earlier ages had been almost en- 
tirely confined to machines of war, to hoisting 
equipment, and to pumps. Vitruvius briefly de- 
scribes several types of water wheels and _ notes 
their use in turning mill stones. But, in general, the 
power needs of earlier days were met by manual 
labor, by man-operated tread mills, or by capstans 
turned by men or oxen. The horse collar, making 
the horse a draft animal, was yet to be invented. 
Earlier civilizations were based on slavery and, it 
is claimed, there was little need for other power. 
Hence, there was little incentive to further mechan- 
ical inventions. 


Incentives for Mechanical Invention 


By later Roman times, however, many slaves had 
become free and there were few conquests to bring 
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Fig. CLXIX — Ramelli pictured several machines such 
as this large hoist. It is, as he puts it, “a most necessary 
means for the fabrication of some edifices.” 
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Fig. CXI — Here is Ramelli’s concept of a coffer dam, 
“by means of which one may drain water from a port, 
a foundation or from similar other places, easily...” 


Fig. CXXXII — (translation from the original text) “Here is a type of wind- 
mill which does milling by means of the wind, in the manner hereafter 
written. But, in order that it be better understood, it is best first to describe 
how this mill is made, and then speak of its movements. The mill thus is 
made in this manner; it is inside a tower, (as one sees it here in the draw- 
ing), the roof of which tower has all around its base many little wheels, on 
which it is entirely supported, and with the aid of which, and by means of 
the tiller marked A, this roof is turned around together with a part of the 
said mill, on whatever side the wind blows; which wind then with its force 
makes rotate the four arms, which are inserted in the axle (wind-shaft) 
marked B, which goes through the said roof; on which axle is set a toothed 
wheel, which turns with its revolution the lantern-wheel (pinion) which is 
fixed at the top of the (vertical) shaft, which passes through the two stones 
or millstones, the said wheel catching with its teeth the spindles of the 
former, which by turning likewise turns the top stone, by means of the 
arm which is on its shaft, and is fixed in the lower part of that stone, grind- 
ing by this means the grain which falls from the hopper which is seen 
marked F, and empties the flour down a covered duct into the box which 
is on the first floor, as one can readily see by the drawing. And after when 
one wishes to make the four aforementioned arms stop, one tightens a ring 
of wood which is attached at one of its ends to the piece of wood, which one 
sees on the drawing marked D, and which surrounds the aforementioned 
toothed wheel, thus this same ring contracts and expands, by making lift 
and lower the rod on which its other end is fixed, by means of the rope 
which winds around the (separate) shaft of the tower, which is on one side 
of this mill, which tower one makes turn by means of another rope, which 
winds around the shaft on the third floor.” 
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in replacements. How much or how little slavery 
later existed in the Middle Ages is uncertain. It 
has been argued that it was the advent of machines 
that abolished slavery by making slaves no longer 
economical. But by the 11th Century, economic 
revival in Western Europe had resulted in the 
creation of a middle class and the growth of cities 
as commercial and trading centers. Industry and 
trade were at last supplementing an economy which 
had been almost entirely agricultural and self-con- 
tained. It seems more probable, therefore, that a 
decline in slavery and the building up of trade with 
the Near East prompted an interest in machines as 
a means of securing increased production. 

The use of water and wind power appears, how- 
ever, first to have been adapted to meet local 
needs. The so-called Doomsday Book or Survey 
of Britain in 1089, for example, records over 7500 
water mills. The windmill appeared in the Low 
Countries and other areas where water power was 


not available in the 12th Century. First used to 
mill grain, these mills were soon equipped to saw 
lumber and to meet other local needs. But the late 
General William Barclay Parson’s notes in his book, 
Engineers and Engineering of the Renaissance 
(Williams and Wilkins, Baltimore, 1939), that the 
libraries of Europe, especially Italy, are filled with 
early manuscript drawings of various other ma- 
chines. These include a number illustrating the 
application of water power to operate pumps, bel- 
lows for furnaces, and other equipment. Leonardo's 
sketches include notes on some of these earlier de- 
vices, and Agricola’s famous mining text shows 
the remarkable development of water power for 
pumping, hoisting, and other mining operations 
which had taken place by 1556. 


Ramelli’s Machines 


Among the ten or a dozen early printed works that 
brought together some of these earlier machines 


Fig. I — (translation from the original text) re Vefiacuna forte di machina, per laquale facilmente ® 
“This is a sort of machine, by means of which Xé fnzapntd rs formanee aca an » 
one can easily and without noise lift the wa-  fontana,oucr d& un fume ad una proportionata altexza cb 
ter of a spring, or of a river to a proportionate ~ Et quefiofi fs(come peril difegnofiuede) unten ta. 
(proper) height. And this is done (as one can | fuse ilqual facendo wolrare la ruota fegnata A, chenel 
? é 

see from the drawing) with the help of the t fio affe ha confitte due altre prccole ruote dentate yi Aenea pea ie 
river itself, which by making rotate the wheel delt altra ;fa con quelle tornare bors da’ un canto, ¢7 hora dalf al. & 
marked A, which has fixed to its axle two . q 

tro sl rochetto notato B, nel qual rochetto ¢ ineftato un’ arbore con due % 
other small wheels toothed one contrary to peg: 5 
oe eles saline beaded ae siti taglsace, tuna alcontrario del altra che tornando (come d: fo- * 
the other; makes by means of these rotate now ; 
in one direction, and now in the other the pra sé (fanno alar’ DabbafarcleductarrC D, entrandone g 

gis intagls delle suits la madremste delle dette barre, nella fommita delle 


pinion marked B, in which pinion is in- ; 
serted a shaft with two screws cut one con- ono attaccate le braccia, che {pingono © terano ls ——- 


trary to the other, which rotating (as was 
said above) make lift and lower the two rods 
CD, as the mother screw of said rods enters 


- che le fono attaccati notats E Fdentroa 1 modtoli fe fig gnatiG H. 


— Oh Ag Ae “ottone,che ch no, ferrano $ 8 
dimerfi pez. ds cwoso , 1 quals per tals mouimenti aprono le fo- 3 
into the cuts (threads) of the screws, to the pate9 trans hacgua nl destimadios c7 chiudendofi ds nuouo le fo- et 
top of which (i.e. rods) are attached the two { pate del fondo de i modsols, (fatten forma di piramids) la ea oO: 
arms, that push and pull the two males (pis- li condotti I L nella tromba madcap fl € 4 
tons), that are attached to them marked E F Se 4, come quell. quella des detti modsols chefi apre, i chiude 

inside the cylinders marked G H. These males Lbs fone richiede fopata ¢ per trattenere Lacqua neha 

are made out of two plates of brass, that che non rica nse nine pr mage : 
enclose, and compress between them several faeoeteteen ella fi fa pos per la tromba fegnata N, 
pieces of leather, which by these movements ; laquale corre aulaisfignaed faalunge, dowe fiworra farla : 
open the valves, and pull the water inside said ceonetibbate na, omer altra cofa. 

cylinders, and, by closing the valves at the Esed auuertire, qucfia forte ds fopate ¢ molto megliore, che le ac- 
bottom of the cylinders, (made in the shape a a i 9 Mn @ chindono meglio ls bu- 
of a pyramid), push it through the conduits bacqua piu uefcire pers desti buchs , usene [pinta 
I L into the tank M, at beginning of which meptapilipiatian 

there is another valve, like that in said cylin- 

ders, which opens up, and closes, according as 

required by need. This valve is to keep the 

water in said tank, so that it will not fall down 

again. Once the water will have gone up to 

the height that one wants by this path; it is Oh COA ah oo Fa BCAA RSA RNS AOK ABE AS 
made to come down through the pipe marked 

N, which follows the conduit marked O until 

the place, where one will want to make it go 

up again, either to make a fountain, or for 

something else... 
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and some new inventions, the work of an Italian 
soldier who spent his last years in France is one of 
the most interesting. Le Diverse et Artificiose Ma- 
chine, written by Captain Augustino Ramelli of 
Ponte Tresa, “engineer of the most Christian King 
of France and Poland,” was published “At Paris 
at the House of the Author and with the privilege 
of the king, 1588.” It is a large book of over 350 
pages, containing 195 full page etchings of various 
machines with accompanying brief explanations in 
both Italian and French. A German edition of much 
poorer quality appeared in 1633 but there seems 
to be no English translation. 

The author of this work was born about 1531 
near Maranza in the Duchy of Milan. He is said to 
have done especially well in mathematics at school. 
Later, like many other Italians in a country which 
then lacked any sense of national unity, he took 
service, under the Marquis de Marignan, with 
Charles V, King of Spain, who attacked Italy and 
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took the title of Holy Roman Emperor. On the 
death of his commander, Ramelli was engaged as 
engineer by the Duc d’ Anjou. Thus, he became 
one of a number of emigrees who aided in trans- 
ferring the fruits of the Renaissance to France. 

Wounded at the siege of La Rochelle in 1573 
and taken prisoner by the Hugenot defenders of 
the city, Ramelli was ransomed by the Duke, who, 
when he became king of France as Henry III, 
granted him a pension. The old soldier spent his 
last years working on his one literary production, 
his book of machines. He died at Paris, probably 
about 1600. 


The Importance of Mathematics 

Ramelli devotes a flowery preface in his work to 
a spirited defense of mathematics, “Concerning the 
excellence of mathematics in which it is demon- 
strated how necessary it is to the acquirement of 
Mathematics, he also insists, is of 
as much importance to the administrator of public 
and private affairs as to those of liberal interests. 


the liberal arts.” 


“Thus,” he continues, “this presentation offers to 
all noble minds which, allured by beauty and 
truth, delight in this most excellent art of mathe- 
matics as anyone may see who will take pleasure in 
reading this present volume which is here offered 
to the reader, in which one will see all the marvel- 
lous things which nature, art or the human mind 
can do or knows how to perform by means of this 
Actually, 
mathematics plays little or no part in Ramelli’s 
book. It is primarily a picture book with each num- 
“figure” 


science before the eyes of the living.” 


bered being accompanied by a_ brief — 
and not too clear — explanatory text which he desig- 


nates as a “chapter.” 

Water Lifting Devices 

A bit over half of the almost 200 figures illustrate 
devices for raising water. These include buckets 
lifted by a windlass, ball-and-chain pumps, and 
Archimedean screw pumps. They are turned by 
men, by horse capstans, or by water. He also de- 
scribes what may be called tower pumps. These 
receive special attention, and the majority of the 
etchings show various types of such pumps driven 
by water wheels and raising water from a stream to 
the top of a tower for gravity distribution. 

The main cities of Europe were located near 
streams and springs from which the people drew 
their water supply. By Rameli’s time, added sup- 
plies were required to meet growing demands by 
increasing populations. A number of Ramelli’s 
tower pumps undoubtedly reflect his own ideas 
and practice. He seems to have been particularly 
fond of worm and other types of gearing, that, in 
an age lacking effective metal working tools, would 





have been difficult to make. Cranks and connecting 
rods were usually used. 

Thus, about 1581 or 1582 a Dutchman, Peter 
Morice or Morris, built an early system of this type 
for London. Water wheels in a passageway of Old 
London Bridge were driven by the tidal currents 
of the Thames to operate pumps which delivered 
water through bored-log pipes. Similarly, in 1602, 
Henry IV of France ordered Jean L intlaer of Fland- 
ers, “my engineer,” to build a famous tower pump 
known as “La Samarataine” in an archway of the 
Pont Neuf at Paris. The greatest of all such ma- 
chines was that built at Marley on the Seine in 
1689 to supply the fountains of Versailles. It is 
interesting to note that the first Paris pump, re- 
constructed at various times, remained in service 
until 1813 and that another similar installation, 
built later at the Pont Notre-Dame, was in use in 
modified form until 1858. 

Over a score of Ramelli’s later drawings show 
various forms of grinding mills turned by man, by 
horse capstan, by water, and by wind. In fact, 
Ramelli’s windmill figures offer, it is believed, the 
first known data on the interior mechanism of the 
windmill. One cutaway drawing shows a mill in 
which only the cap or top is turned to direct the 
sweeps with their sails (whips) into the wind. The 
following figure shows the earlier post type, in 
which the structure turns about a central post. 


Other Devices 


A half dozen or more designs of “contrivances con- 
venient for lifting heavy weights” appear to in- 
clude some ancestors of the g great heavy cranes that 
are used in modern naval yards. An up-and-down 
wood saw is characteristic of the age before the 
advent of the circular saw, and a similar but hori- 
zontal group of stone saws shows the early use of 
this method for producing stone slabs. 

One wonders how many of Ramelli’s offerings 
represent the actual practice of his day and how 
many are pure inventions and suggestions. Two of 
his figures, for example, show what has become 
known in recent years as interlocking sheet piling. 
Water may be he Id back ‘ ‘easily and promptly,” he 
says, in foundation work with this grooved timber 
piling. In a subsequent figure he suggests dewater- 
ing the enclosed space with a number of curious 
man-operated pumping devices, a balanced tipping 
arm on the inner end of which a bucket dips up 
water and then automatically dumps it into a dis- 
charge trough. The major problem with Ramelli’s 
sheet piling was the difficulty in driving it without 
a power pile driver, and apparently the proposed 
pump was not a very effective device. 

Ramelli, of course, had a_ particular interest 
in military matters and he shows several pontoon 


and other military bridges that could be quickly 
thrown across a river. A number of screw-jacks 
are also illustrated, both for raising weights and for 
bending or cutting the bars protecting the entrance 
to a stronghold. It is also interesting — and surpris- 
ing — to note the persistence of ancient stone throw- 
ing devices in an age of gunpowder and cannon. 
This is reflected by four figures of the catapult 
type. “Here we have another kind of machine,” 
says Ramelli, “which is very useful and suitable to 
aid in the defense of a city or fortress . . .” 

Figure CXCV shows cannon with a device for 
measuring inclination and directing fire, but, ap- 
parently Ramelli thought machines which would 
throw great showers of stones and darts still had 
value in a day before grape shot and shrapnel had 
been invented. In sharp contrast with this contin- 
uation of earlier practice Figure CLII shows an 
amphibious military boat-wagon, a paddle wheel 
boat on wheels, which anticipates by over three 
centuries the tanks of World War I. 


Ramelli’s Book Not Complete 

As is so often the case with these fascinating early 
works, Ramelli’s book does not cover the entire 
range of the machines of his day. An earlier French 
work, Theatrum instrumentorum et machinarum, 
by Jacobus Besson, published at Lyon in 1582, 
illustrates a number of other interesting devices 
including a lathe for turning oval and other shapes 
in wood. Vittorio Zonca’s Novo teatro di machine 
et edificii printed a bit later at Padua in 1607, in- 
cludes, among other machines, some of the early 
devices for combing woolen cloth and a silk spin- 
ning machine driven by water power. These record 
the early advances in textiles —soon to become 
a major world industry. 

France carried on the leadership in engineering 
in the 17th and 18th Centuries, and it has been 
argued that she owed far more in her mechanical 
advances to workers from the Low Countries than 
to such “importations” from Italy as Ramelli. It is 
true that the Low Countries did pioneer in the in- 
dustrial development of Western Europe. The 
many rivers of Belgium and Holland provided an 
easy means of access in an age when overland 
transport was difficult and costly. This prompted 
trade which in turn encouraged industry and 
mechanization. Indeed, several mechanical experts 
from the north were later called to France. But 
the early industrial development of modern Eu- 
rope was undoubtedly aided and abetted by ma- 
terial drawn from many sources. A classic in the 


history of invention and the rise of mechanical en- 
gineering, The Diverse and Artificial Machines 
of the old Italian Captain, Augustino Ramelli, re- 


flects this wider interest. —_— 
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D-C CIRCUIT BREAKERS MADE IN 1928 
ARE HOPELESSLY BEHIND THE TIMES 


They’re too slow. They can’t handle the higher loads 
on your present circuits. They can be responsible for 
enormous damage to equipment in case of short circuits. 
And they are unsafe for personnel. 


Actually there’s no economy at all in trying to stretch 
out the life of 20 to 40-year-old d-c circuit breakers. 
Figure out just how much it will cost you to repair the 
damage to equipment alone when you have a severe 
overload or short circuit. Add the cost of machine 
downtime and you have a prohibitive expense. Probably 
for even less than the cost of one overload, you can 
install a new modern, high-speed I-T-E Model FB 
circuit breaker. And you will have the benefit of its 
superior performance for years. 


The I-T-E Model FB breaker gives you current limiting 
action within 6 milliseconds. And it may be safely 
applied to 1000 volt d-c circuits having a rate of rise 
of 15 million amperes per second. Yet this high speed 
costs you no premium. 


In addition, because the I-T-E Model FB breaker uses 
modern materials and techniques not available to 
designers of old breakers, it’s much more compact and 
weighs many pounds less. 


I-T-E Model FB d-c circuit breakers are available either 
1 or 2-pole, and in capacities from 1200 through 12,000 
amperes continuous. Write for Bulletin 4601-A. I-T-E 
Circuit Breaker Company, Dept. SW, 1900 Hamilton 
St., Philadelphia 30, Pa. 














Model FB d-c circuit breaker, stationary single-pole, with 
manual stored energy closing. 


(f}) I-T-E CIRCUIT BREAKER COMPANY 
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ENGINEERING ETHICS... 


The Search For A 
Single Code 


HUNTER HUGHES, Editor 


ENGINEERS, as a group, have a tendency to ex- 


cuse themselves when caught in a 
CEexclusive bit of professional naivete by ex- 
, plaining that engineering is a young 


profession. It does not, they say, have the ancient 
heritage of medicine, theology, or the law. This 
is in one sense true, for engineering never has 
been accepted by the public as one of the learned 
professions, and the first college degrees in engi- 
neering go back only to the early 19th century. Yet, 
to claim youth as an excuse for ethical immaturity 
is not entirely logical. A modern profession pre- 
sumes the existence of an organization or group of 
organizations that represent it and a code of pro- 
fessional ethics by which its practitioners are pre- 
sumed to abide. In fulfilling these specifications, 
engineers are not historically young. 

The American Medical Association was organ- 
ized in 1847 and reorganized in 1901. Its code of 
ethics, known as “Principle of Medical Ethics,” was 
adopted in 1912. 

The American Bar Association was formed in 
1878. Its “Canons of Ethics” was adopted in 1908. 

The American Institute of Architects was founded 
in 1857. Its “Canons of Ethics” go back only to 1909. 

When compared with these organizations and 
the dates they adopted canons or codes, engineer- 
ing does not seem young at all. The first American 
engineering organization was the Boston Society of 
Civil Engineers, which was organized in 1848, and 
this was soon followed, in 1852, by the first national 
group, the American Society of Civil Engineers. 
The Civils discussed a code in 1893 and adopted 
one in 1914. It was, even at that date, by no means 
the first national engineering society in this country 
to adopt a code. The first code was adopted in May 





1911, by the Council of the American Institute of 
Consulting Engineers. The American Institute of 
Electrical Engineers, first Founder Society to have 
a code, adopted one on March 8, 1912. The Ameri- 
can Institute of Chemical Engineers adopted a code 
in December of 1912, and the American Society of 
Mechanical Engineers followed in June of 1914, 
just three months ahead of the Civils. So, American 
engineering societies are, like the societies of the 
other professions, creatures of the middle and the 
latter half of the 19th century. Their codes of 
ethics are, for the most part, products of the first 
15 or so years of this century. 

Engineers cannot excuse their relative ethical 
backwardness by attributing it to professional 
youth. There is, however, a backwardness, and there 
must be some explanation of it, for engineers, as 
men, are no less ethically developed than their con- 
temporaries in medicine or law. It is in the area of 
professional ethics, not personal ethics, that engi- 
neers have failed. 

There are two major contributory factors. The 
first is the lack of organizational unity in engineer- 


ing. The second is the employee status of the great 


majority of engineers. Together these constitute 


JULY 1960 


Rogers 


an enormous handicap not forced upon either law 
or medicine — or for that matter, architecture. 


In the Beginning 


It was on November 5, 1852 that a small group of 
men, in the New York office of Alfred W. Craven, 
chief engineer of the Croton Aqueduct, founded the 
American Society of Civil Engineers and Architects. 
The use of the word “Civil,” it is claimed, was to 
differentiate these men not only from military engi- 
neers but also from locomotive engineers, then rep- 
resented by the most powerful union in the country. 
And the Society was to include not only engineers 
but also architects. This was, indeed, a unified, all- 
encompassing, professional organization. 

The Society met with some regularity for about 
30 months, but there were no meetings between 
March 2, 1855 and October 2, 1867 —a gap of 12% 
years. James Laurie, the first president, called the 
reorganization meeting. In November 1867, the 
second president was elected, and it was during his 
term that the name of the society was changed to 
the American Society of Civil Engineers. Architects 
were no longer included, for the American Insti- 
tute of Architects (1857) had been organized dur- 





ing the 12 meetingless years. It is proper, perhaps, 
to think of AIA as the first of the “splinter” groups. 


The Miners Break Away 

Having been divested of its architects, the Ameri- 
can Society of Civil Engineers managed to exist in 
solitary engineering splendor for only a few more 
years. In 1871, some of its members and a number 
of nonmembers, interested principally in mining, 
set up a separate society known as the American 
Institute of Mining Engineers (later the American 
Institute of Mining and Metallurgical Engineers, 
and still later, the American Institute of Mining, 
Metallurgical and Petroleum Engineers). The rea- 
sons for this splitting off of a group that certainly 
could have functioned as a technical division of the 
Civils is not now entirely clear. It generally is ex- 
plained as a natural outgrowth of the explosion in 
technology in the last half of the 19th century. 
Engineers were becoming more conscious of their 
specialties. Mining and metallurgy grew too fast 
for the Civils in an era big with iron, steel, gold, 
copper, and lead. The Civils with their roads, 
bridges, and canals were not progressive enough 
(even with their railroads) for the Miners, the 
young Turks of the profession. 

That explanation may contain much truth. Cer- 
tainly the existence of a great many bright, active, 
and ambitious mining engineers in the newly 
opened West provided a healthy potential member- 
ship for the new society. But another reason for 
the Institute’s organization undoubtedly involved 
professional politics and some frustrated members 
high up in ASCE. The conflict surely had something 
to do with disagreement over qualifications for 
membership. The Civils, soon after they began 
meeting regularly, took the position that member- 
ship should be regarded as an honor and should go 
only to those recognized as distinguished and re- 
spected professional men. The Miners, out of the 
wilder West, were not such sticklers for position 
and felt that engineers should be judged less by 
their degrees and more by their practical accom- 
plishments. They further argued that those who 
were of lesser stature could gain professionally by 
associating with the good and the great. 

It was the familiar argument. Should a profes- 
sional society limit its membership to the profes- 
sionally pure, or should it open its doors to the sin- 
ners and convert them? The Civil-Miner split was 
the result of the first but certainly not the last of 
these conflicts. 


And Others Follow 


In the following years group after group branched 
out on its own. The Mechanicals (1880) followed 
only a few years behind the Miners, and then came 


the Electricals (1884) and the Chemicals (1908). 
(The American Institute of Chemical Engineers, 
organized after the turn of the century, had to wait 
until 1958, its 50th anniversary year, before the 
earlier four agreed to admit it to the select group 
known as the “Founder Societies.” ) 

Not only did these groups break off one by one, 
but slightly subprofessional groups broke off from 
them (i.e., the American Society of Heating and 
Ventilating Engineers). There was not only di- 
vision according to branch of engineering but also 
geographically until there were, by 1910, hundreds 
of societies — local, state, regional, and national. 

This process of multiplication by division has had 
a detrimental effect on professional ethics. The 
American Medical Association and the American 
Bar Association stood well established as the unity 
organizations of their professions when, in the 
early 1900s, they adopted their codes and canons of 
ethics. But there was no one national organization 
to stand up for engineers and say, “This is the way 
we should act.” The doctors and the lawyers had 
strong central governments that not only could 
adopt codes of ethics but could build up casebooks 
and enforce decisions of their ethical committees 
with meaningful threats of censure or expulsion. 

In contrast, by 1910, all the five engineering 
Founder Societies were fully functioning. They 
were competing one with the other for membership 
and prestige, and they engaged in no joint efforts 
worth mentioning. Their only real tie was the 
United Engineering Trustees, which controlled the 
old Engineering Societies Building on 39th Street 
into which the Miners, Mechanicals, and Electricals 
had moved in 1906. Carnegie’s money provided the 
building, yet the Civils, according to Frederick H. 
Newell, writing in 1922, resisted for 10 years all 
efforts to bring them under the same roof with the 
“less professional” Miners. E. L. Chandler, of ASCE, 
says it was not snobbishness but simply that, “ASCE 
had built its own building, at 220 West 57th Street, 





and moved into it in 1897. Thus, it had hardly 
settled into its specially planned home when activ- 
ity began on the 39th Street development. It was 
a difficult situation which naturally called for a lot 
of important readjustments.” 

The engineers had no means to work together to 
compose or adopt a joint code of ethics for the 
whole profession, and if one had been agreed upon, 
there was no method for enforcement. It even was 
argued that a single code of ethics was undesirable 
because the several branches were so different that 
each required a different code. Lack of organiza- 
tional unity was clearly a serious detriment to ef- 
orts toward a common code of ethics for engineers. 


The Employee Status 


The other major handicap was the predominately 


employee status of engineers. The percentage of 
engineers in private practice was extremely small 
in the early years of this century. The reverse was 
true for doctors and lawyers. For this reason, medi- 
cal practitioners and attorneys could be held ac- 
countable by their societies for their professional 
actions. The great majority of engineers, as em- 
ployees, acted as they were told to act or lost their 
jobs. And since their employers were men of busi- 
ness, the ethics of employee engineers were at best 
business ethics and at worst simply the laws of the 
commercial jungle. 

It is likely that employee engineers saw little 
need for professional codes of ethics, since it was 
up to their bosses rather than to them to abide or 
refuse to abide. And this explains why it was that 
the American Institute of Consulting Engineers, the 
only group made up entirely of men with their own 
private practices, was the first organization of en- 
gineers to adopt a code of ethics. 


The First Codes 


It was the Electricals, however, who should get 
credit for the first effective efforts toward a code. 





In May 1906, when the American Institute of Con- 
sulting Engineers was still no more than a name 
and a hope, Dr. Schuyler Skaas Wheeler delivered 
his presidential address on “Engineering Honor” 
to the Milwaukee convention of AIEE. The dele- 
gates liked his ideas and asked that they be em- 
bodied in a code of ethics for the electrical engi- 
neering profession. In October, a committee, made 
up of Dr. Wheeler, H. W. Buck, and Charles P. 
Steinmetz, was appointed, and it reported a code 
to the president and the board of directors at the 
June 1907 convention, at Niagara Falls. It was 
adopted at the convention, but it had to be set 
aside when the parliamentarians discovered that 
the constitution prohibited conventions acting on 
matters of policy. The code then was revised 
slightly, printed, and distributed to the membership 
for study. It lay dormant until 1911, when a new 
committee was appointed. With a new title, “Code 
of Principles of Professional Conduct,” it was 
adopted March 8, 1912. So, after some struggle, it 
came into being as the first conceived but second 
born code of ethics for engineers in the U.S. 
Meanwhile, the American Society of Mechanical 
Engineers had not been unmoved by the growing 
interest in professional ethics. In 1910, the Council 
of the Society “approved the appointment of a com- 
mittee to consider respecting the advisability of the 
Society's preparing a code of ethics.” A committee 
of three was appointed, but it must not have done 
well, for the size was changed to five and the orig- 
inal three were not reappointed. The committee 
of five was headed by Charles Whiting Baker and 
had as members Charles T. Main, Col. E. D. Meier, 
Spencer Miller, and C. R. Richards. This group pre- 
sented its code to the Council in December 1912. 
The proposed code was published and the member- 
ship was “invited to make suggestions and criti- 
cisms.” The report was “made a matter of discus- 
sion by the Society as a whole at its semiannual 
meeting held in Baltimore in 1913.” Later, in Octo- 





ber, the membership was polled, and the code got 
a favorable ballot. It became official in June 1914. 

Just three months later, the Code of Ethics of 
the American Society of Civil Engineers was adopt- 
ed (September 2, 1914), and it is still in use today 
though in a considerably revised form. 

These early U. S. codes were preceded by the 
simple six point code of the (British) Institution 
of Civil Engineers, which was founded in 1818, and 
the quite similar code of ethics of the Engineering 
Institute of Canada, an organization incorporated in 
1887 as the Canadian Society of Civil Engineers. 


Criticized Then Forgotten 


None of these codes adopted before World War I 
had much to say about the engineer's obligation 
to the public. In 1922, Morris L. Cooke, a consult- 
ing engineer, condemned all of them, British and 
drafted 
under the conception that engineering was a craft 
and that those who practiced it constituted a fra- 


American alike, as “obsolete codes 


ternity and as such owed a higher obligation to 
fellow practitioners than to the public.” 
Professor A. G. Christie, also writing in 1922, 
took a somewhat different position. He felt that 
“These committees did excellent pioneer work and 
wrote some splendid codes which, when analyzed, 
show that the same high motives prevailed in the 
various branches of engineering, although expressed 
differently in the several versions.” He admitted, 
however, that “Naturally, there were some points 
on which the different codes were not in agree- 
ment. A difficulty arose when the question of ad- 
ministering these codes came up for consideration, 
due to the fact that what was forbidden in one 
code might be tolerated in another. The engineer 
who belonged to more than one society was fre- 
quently in a dilemma from these conflicting rules.” 
It is not likely, though, that the dilemma was too 
serious for many engineers, for in his next paragraph 
Professor Christie acknowledged that already 
(1922) the codes of ethics of the engineering so- 
cieties “have generally been forgotten.” To prove 
this, he says, “Even the president of one of the na- 


tional societies recently ruled from the chair that 


the society had no code of ethics, as he was not a 
member when one had been adopted several years 
earlier, and it had never been called to his atten- 
tion since he became a member.” 

The Postwar Revival 

If the codes were forgotten during the War years, 
there was a revival of interest in the early ’20s. 
Every profession, semiprofession, and business that 
had not adopted a code of ethics before the War 
got one soon after. In engineering, there was an 
enthusiastic movement toward organizational unity 


in the form of the Federated American Engineering 
Societies, formed in 1920 out of the Engineering 
Council of the National Technical Societies of 
America (1917). Herbert Hoover was its first presi- 
dent. It functioned through its American Engineer- 
ing Council, composed of representatives from its 
member societies. Unfortunately, the Civils refused 
to join until 1929, and since ASCE is the “most 
Founder” of the Founder Societies, the new group 
was at something less than potential strength dur- 
ing its early years. While it ranged in membership 
from a low of 19 societies in 1932 to a high of 54 in 
1940, most of these were state or local organizations. 
It was supported largely by the Mechanicals and 
Electricals until the Civils finally joined. 

This somewhat less than ideal unity group was 
at first looked upon as the logical organization to 
take on the preparation of a common code of ethics 
for the profession, but this never occurred. Pro- 
fessor Christie excuses it by explaining that the 
American Engineering Council “had already under- 
taken the investigation of waste in industry, and 
other urgent matters were demanding its attention. 
It was therefore thought best to leave the matter of 
a common code of ethics with the member socie- 
ties.” One familiar with the functioning of the 
boards and councils of national engineering socie- 
ties could suspect that another reason lay in the 
inability of the several affiliated societies to agree 
even on the need for a code and the fact that the 
Council did not at that time have the support of 
either the American Society of Civil Engineers or 
its young but growing rival, the American Associa- 
tion of Engineers. 


Christie’s Joint Committee 

So the American Engineering Council ducked the 
question of a common code, and it was left to a 
Joint Committee on Code of Ethics, composed of 
representatives from the Civils, the Miners, the 
Mechanicals, the Electricals, and (appearing for 
the first time in this sort of joint activity) the 
American Society of Heating and Ventilating En- 
gineers. There also was an observer from the En- 
gineering Institute of Canada. 

The Mechanicals should to be credited with 
getting this Joint Committee under way. Accord- 
ing to Calvin W. Rice, then secretary of ASME, a 
Committee on Aims and Organization, in 1918, 
asked that a committee of five on Code of Ethics 
be nominated by the president. This was done ( Pro- 
tessor Christie was chairman), and this committee 
reported to the ASME Council in April 1920. The 
job of this committee was to write a new code and 
consider means for enforcing it. The committee 
recommended, according to Rice, that “a code 
should be common to each branch of the profes- 
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sion, and it was therefore offered to the other en- 
gineering societies for their consideration. This 
was the beginning of the efforts for a joint code. . .” 

Professor Christie then became chairman of the 
Joint Committee, and in 1922, it reported back to 
its societies with “A Code of Ethics for Engineers.” 
This was a 10-item code that was the best piece of 
work on ethics done by engineers up to that time. 
It included something from early, neglected codes, 
but it much condensed the concepts and dropped 
out many of the details dealing with ownership of 
patents or drawings, In fact, in many ways, this 
code is better than any code or canons since pre- 
pared. Christie says Dr. John C. French, then pro- 
fessor of English at Johns Hopkins, “very skillfully 
consolidated and reworded the clauses until it was 
in its final form. It was written in positive language, 
and one could remember its specific admonitions.” 
The American Association 
It is to be noted that the American Association of 
Engineers was not represented on this Joint Com- 
mittee. This is an important omission, for in 1922 
the American Society of Civil Engineers had some- 
thing over 9000 members while the American As- 
sociation of Engineers, just founded in 1915, had 
over 22,000 — most of them civil engineers. It was 
explained in contemporary writings that ASCE had 
taken no interest in compensation for engineers, and 
this indifference to pay and individual welfare 
brought about the breaking away of a large num- 
ber of younger men who “found an outlet for their 
energies and an opportunity for helping each other 
through joining the more progressive American As- 
sociation of Engineers.” This explanation, provided 
by Frederick H. Newell, probably explains rather 
accurately the startling growth of the new AAE. 
But H. W. Clausen, the Association’s treasurer in 
1922, says that “Although many reasons prompted 
the creation of this Association, it may be said that 
the desire on the part of its organizers for definite 
machinery capable of adequately and promptly 
handling the various problems relating to the 
ethics of the engineering profession was the princi- 
pal thought in mind.” 

By the time that Professor Christie’s Joint Com- 
mittee had begun to function, the American Associ- 
ation had, for several years, been using a code writ- 
ten by Isham R: indolph, of Chicago. It was a short 


code, well written and fully conscious of the en- 
gineer'’s obligation to the public, but it was rather 
general and lofty. It could serve only as a founda- 


tion upon which a common law of ethical case 
histories could be built. This is just what the Ameri- 
can Association had in mind, and by the time Pro- 
fessor Christie’s Joint Committee submitted its 
final report, in 1922, the Practice Committee of the 


JULY 1960 


AAE already had heard and rendered decisions on 
19 cases of alleged unethical conduct. 

AAE’s Case 15 is a good example of the type of 
case studied and the style of decision rendered. 


Case 15 — A firm of engineers by name of A, 
located at B in state of C, advertises and sells 
its services as consulting engineers. It is also 
manufacturers’ representative for several of the 
largest manufacturers in the U. S. Among others 
it acts as consulting engineer for the city of B, 
and on work which it recommends and on 
which it writes specifications, it also gives 
prices to contractors and bids on machinery. 
Question — Is it ethical for A to sell its services 
as consulting engineers to the city of B and 
also, acting in the capacity of sales engineer or 
manufacturers’ representative, to furnish prices 
on the commodities that it sells to contractors 
bidding on the work of city B when A makes a 
recommendation of award? 

Answer — Generally, no. There might be a pe- 
culiar combination of circumstances where this 
might be correct, but never should it be under- 
taken without the fullest of publicity and then 
only in cases where the public interest de- 
mands it. 

Question — In the above, would the situation be 
altered if A made a direct bid to City B for the 
required commodities or machinery? 
Answer — Generally, no. Exception under con- 
ditions mentioned above. 

Question — As a general policy is it ethical for 
engineers to design work or write specifications 
for clients and also have an interest, direct or 
indirect, in the materials, equipment, or other 
things going into the construction work of the 
clients? 

Answer — As a general policy it is not ethical 
for engineers to have an interest direct or in- 
direct in the materials, equipment, etc. going 
into the construction work of their clients ex- 
cept that the clients be advised in advance of 
the nature of the interest of the engineer and 
sanction of the client be obtained. 


It can be seen that the agent-engineer conflict of 
interest is nothing new. 

The American Association must have felt that it 
was considerably ahead of the Joint Committee and 
the participating organizations, and therefore it 
felt no need to take part in the joint project. Pro- 
fessor Christie says that he recalls that the Associa- 
tion was invited to participate despite some coolness 
on the part of the Civils, for he and his Mechanicals 
certainly had no objection to them. But the Ameri- 
can Association was feeling rather “chesty” at the 
time, as Christie puts it, and declined the invita- 





tion. It looked upon itself as an action group in con- 
trast with the older societies, ASCE in particular, 
which it saw as a solid mass of inertia-ridden reac- 


tionaries incapable of progress. 

It also was claimed by the American Association 
of Engineers that the older societies failed to en- 
force their codes, such as they were. The Associa- 
tion insisted that wherever there had been any ac- 


tion by the Founder Societies, it had been in execu- 
tive session of their boards, and actions, if any, 
were hushed up not only from the public but even 
from the members. How AAE intended to change 
this is not clear, for it did not state that it was going 
to publish both names and cases involving infringe- 
ment, but it did seem to feel more keenly the need 
for enforcement than did the older and more con- 
servative organizations. 

It could be that this criticism had some effect 
on the Joint Committee, for it, too, propounded a 
thorough system of enforcement of its code, to be 
adopted by the participating societies. Professor 
Christie says his Joint Committee realized that in- 
terpretations of its code would be needed and 
recommended that each society have a standing 
committee on professional conduct and that these 
committees exchange interpretations. Christie 
served as chairman of such a committee of ASME 
for five years during which time many inquiries 
were referred to the committee. “My recollection 
is that several members were dismissed from the 
Society, on the recommendation of our committee, 
for unprofessional conduct. No publicity was given 
to these cases to avoid legal actions for redress.” 

There were, then, in the spring of 1922, two 
separate engineering groups engaged in the study 
of professional ethics: the Joint Committee, made 
up largely of the Founder Societies, with headquar- 
ters in New York; and the American Association of 
Engineers, revolving about Chicago as a center of 
gravity. Unfortunately, neither group succeeded in 
developing a code of ethics acceptable to the whole 
profession or even a sizable portion of it. Professor 
Christie recalls that several of the societies, includ- 
ing the Mechanicals, did accept the code recom- 
mended in his Joint Committee’s final report, but 
the Civils, again, did not. They preferred their own 
1914 code, which they considered more specific and 
more directly applicable to civil engineers. With 
this lack of general acceptance, the Joint Commit- 
tee’s code and report languished. 

The American Association of Engineers continued 
to drift into left field, concentrating on income and 
working conditions of engineers in industry. The 
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depression of the 30s saw its efforts in this direc- 
tion increase but its membership decline. It ex- 
pended most of its energies acting as a referee in 
engineer-management labor disputes. It never re- 
covered its strength of the ’20s, but it is still in ex- 
istence today. Its energetic young men now are 
mostly retired. The manager, still working each day 
in the Chicago office, is now 96. 


The Independent Committee 


The thread leading to a common code never was 
lost, however, for Professor Christie’s Joint Com- 
mittee rose again in the new form of an Independ- 
ent Committee, with the Civils, the Miners, the 
Mechanicals, the Electricals, the Society for the 
Promotion of Engineering Education, and the 
American Institute of Consulting Engineers each 
having a member. For a brief period, just before it 
went out of existence, the American Engineering 
Council sponsored this Independent Committee, 
giving it a home. In the last budget of that Council 
(1940), the executive secretary referred to this 
group and its need for “additional expense of prob- 
ably $6000 to provide another man, with other ex- 
penses, to act as secretary for engineers studying 
and reporting on (possibly): A — Code of Ethics 
(or Professional Principles) for Engineers. . .” 


ECPD and the Canons 


Some eight years earlier (1932), the Engineers 
Council for Professional Development had come 
into being. Its purpose was “to coordinate and pro- 
mote efforts to attain higher professional standards 
of education and practice, greater solidarity of the 
engineering profession, and greater effectiveness in 
dealing with technical, economic, and social prob- 
lems.” Despite this elaboration of generalities, its 
real purpose was the accrediation of curricula in 
engineering schools of the United States and Can- 
ada. It developed its interest in ethics in January 
1941 (following the 1940 demise of AEC). Just as 
AEC had adopted the Independent Committee, so 
ECPD took in the whole orphaned brood. 

Since ECPD had three member societies in addi- 
tion to those represented on the Independent Com- 
mittee as it stood, it became necessary to add a 
representative from the National Council of State 
Boards of Engineering Examiners, the American 
Institute of Chemical Engineers, and the Engineer- 
ing Institute of Canada. This eight-man committee, 
representing nine societies (the chairman repre- 
sented both AIEE and AICE), thereby became 
the Committee on Principles of Engineering Ethics 





of the Engineers Council for Professional Develop- 
ment. Its members were: J. W. Barker, SPEE; 
Arthur W. Dean, ASCE; Martin H. Ittner, AIChE; 
William H. Kenerson, ASME; Charles F. Scott, 
NCSBEE; Scott Turner, AIME; C. R. Young, EIC; 
and Chairman Dugald C. Jackson, AIEE and AICE. 
Jackson, it is worth noting, had served on an advi- 
sory committee that was working on the AIEE code 
back in 1911, so he had by this time over 30 years 
experience with codes of ethics. He continued to 
serve as chairman until his death in 1948. 

This Committee submitted its first report in 1941. 
It makes mention of preliminary work done by the 
ECPD 
took over sponsorship. It speaks of a first draft of a 
Canons of Ethics, followed by a second draft, 


original Independent Committee before 


“which seems to be receiving a good deal more 
favor from members of the Committee than was re- 
ceived by the first draft.” A third draft is promised, 
and the hope is expressed that the Canons may be 
presented to ECPD in Committee-approved form at 
the 1942 Annual Meeting. The report also mentions 
that Committee members were being taken from 


their regular occupations into defense activities 


Discord Still 


In 1943, the Committee gave a short report that in- 
dicated more discord than harmony. “Three of the 
societies (SPEE, AIEE, and AICE) have approved 
the proposal in phraseology and arrangement. Two 
of the other societies (ASCE and ASME) have made 
reports which are somewhat interdestructive, as 
omissions of items from the proposed Canons sug- 
gested by ASME would exclude items from the 
old-time Code of Ethics of ASCE, which the latter 
society wishes to maintain in its present form; also, 
the latter socie ty includes items in its separate Code 
of Practice which are obviously items of ethics; and 
the separation of the ethical items thus made is an 








additional element of confusion. The other four so- 
cieties have not yet made their reports. 

“The fullest report comes from the Council of 
the American Institute of Consulting Engineers 
(AICE) which adopted them with a suggested re- 
arrangement of their order in the formulation.” 

Meanwhile, the Engineering Society of Detroit 
got tired of waiting and adopted the preliminary 
Canons, agreeing to just go along with whatever 
modifications might ultimately be agreed upon. It 
thereby became, in 1943, the first engineering so- 
ciety to adopt the Canons of Ethics for Engineers. 

The rearrangement supported by the American 
Institute of Consulting Engineers became known 
as the “Singstad Draft” (for Ole Singstad, of course ) 

r “Alternative Draft,” and this was adopted with 
just a few minor changes by the Engineering Insti- 
tute of Canada (a member of Engineers Council 
for Professional Development since 1940). This 
version, again with “some slight modifications” was 
approved by ECPD and recommended to its con- 
stituent societies. Seven of the eight “assented” in 
October 1947, and the Electricals adopted the Can- 
ons a month later. There is a difference between 
assenting and adopting, for the Civils did not 
officially adopt the Canons until 1950, and even 
then, the »y adopted them in addition to, and not to 
the exclusion of, their old code. 

The National Society of Professional Engineers, 
founded in 1934 but not a member of ECPD, had 
not waited for the final version of the Canons to 
work its way through all constituent societies. It 
adopted the still shifting Canons in October 1946. 

By 1955, the ECPD Ethics Committee, headed by 
Scott Turner, consulting engineer and a member of 
the original group that did the preliminary work 
on the Canons, was able to report that 82 engi- 
neering societies had adopted them. This included 
such strange bedfellows as the still barely breath- 
ing American Association of Engineers, the healthy 
and rapidly expanding National Society of Pro- 
fessional Engineers, all the Founder Societies (by 
now loosely affiliated in Engineers Joint Council ) 
and other societies great and small. 

One would have thought that the adoption of a 
common Canons by such a multitude of societies 
would have stopped, or at least slowed, the prepara- 
tion and promulgation of additional codes, but this 
was not true. ASCE even now feels that its own 
code is the vital one so far as its members are con- 
cerned. It would appear that the Civils went along 
with ECPD on the Canons just to keep from looking 
lonesome. They increased their ethics activities dur- 
ing the ‘50s and made several important changes in 
their own code. 

The National Society of Professional Engineers, 
since its organization, has been much interested in 





the ethical aspects of the profession. Its Ethical 
Practices Committee, during a two-year period in 
the late ‘50s, developed the ‘ ‘Rules of Professional 
Conduct,” first published in 1957. These Rules are 
supplementary statements relating to the Canons of 
Ethics. No other organization has accepted these 
Rules, and there are many of them that are con- 


troversial and perhaps even contradictory. Despite 


this, their use was strongly advocated in NSPE’s 
magazine, American Engineer, in an article by 
Stanley S. Paist, Jr., in October 1959. 

In 1959 the Ethical Practices Committee of 
NSPE, under the chairmanship of Murray Wilson, 
of Salina, 
cent of the old case history system of the American 


Kansas, inaugurated a program reminis- 


Association of Engineers. Actual cases are “tried” 
before this group and decisions rendered. The hope 
has been expressed that in time these will build up 
into a casebook of opinions that will be accepted 
by the profession. 


The Functional Plan 

The National Society of Professional Engineers 
would like to be the single spokesman for the 
whole profession in the field of ethics. This is 
brought out in its support of the “Functional” plan, 
first suggested by the Electricals, for engineering 
organization unity. Under this plan, Engineers 
Joint Council, as a federation of the Founder and 
other technical societies, would organizationally 
represent engineers in technical matters. Engineers 
Council for Professional Development would deal 
with matters pertaining to engineering education, 
while the National Society of Professional Engineers 
would represent the professional interests of engi- 
neers, which are understood to include legislation, 
registration, and ethics. 

No matter what plan for unity, if any, eventually 
is developed, it is highly unlikely that the Civils 
will delegate responsibility for ethical matters to 
any other organization. Their ethical history goes 
back to their adoption of the 1914 code, and they 
never have shown any inclination to relinquish 
to others their right to censure or punish their 
own members. The other Founder Societies have 
more flexibility — but never all at the same time. 
Therefore, the delegation of all professional ethics 
matters to NSPE is not likely in the next decade. 


More Codes by More Societies 


The general adoption of the Canons did not, un- 
happily, signal a period of full agreement on a com- 
mon code. The Consulting Engineers Council, 

federation of state and regional associations of con- 
sulting engineers, formed in 1956, quickly came up 
with a code of ethics of its own. It claims for this 
code the advantages of brevity plus a positive ap- 


proach telling the consulting engineer what he 
can do rather than what he cannot. 

Several of the associations belonging to the Coun- 
cil have, in addition, their own codes of ethics 
adopted before they joined the Council. The Con- 
sulting Engineers Association of California, for ex- 
ample, is one of the many organizations formally 
subscribing to the Canons of Ethics; yet, as a mem- 
ber of Consulting Engineers Council, it also en- 
dorses CEC’s code; and it has a code of its own. 

A comparable situation exists within the National 
Society of Professional Engineers, an avid sup- 
porter of the Canons, which has some affiliated state 
societies that have independently endorsed the 
Canons while others have their own separate codes. 
The Ohio Society of Professional Engineers has left 
no approach uncovered. As an NSPE affiliate it 
subscribes to the Canons; it separately adopted the 
Canons itself; and it also has its own Code of Pro- 
fessional Practice. 

The American Institute of Consulting Engineers 
seemed to feel the need of a new approach when, 
in 1958, it adopted a new code of ethics that much 
resembles the current code of the Civils. In addi- 
tion, it approved a listing of 24 “Standards of Pro- 
fessional Conduct” as supplementary to its new 
code. And, it is to be recalled, the Institute had, 
itself, offered the “Singstad Draft” that became the 
Canons, in 1947, so its members should be fully 
guided ethically. If that is not enough, the Institute 
has as a requirement for membership, prior mem- 
bership in one of the Founder Societies, so AICE 
members are further covered by the several codes 
of their Founder organizations. 

The American Institute of Chemical Engineers, 
founded in 1908, might not have been let into the 
inner circle as a Founder Society until recently, but 
that did not prevent it from having its own code of 
ethics. A code was proposed in 1911, adopted in 
1912, and finally incorporated in the constitution in 
1928. AIChE was in on the development of the 
Canons almost from the beginning, being brought 
into the act as soon as ECPD adopted the com- 
mittee left homeless by the death of the American 
Engineering Council. It was one of the constituent 
societies to “assent” to the Canons in 1947. Yet, like 
the Civils, it did not give up its own code, which 
today remains as Article VIII of the constitution of 
the Institute, as amended. 

The Electricals, too, hesitated to give up their 
old code, even when adopting the Canons. They 
compromised. In adopting the Canons, they let 
these supersede their old code of 1912, but they 
could not bring themselves to give up the old en- 
tirely. In 1950, the directors adopted a “Statement 
of Principles of Professional Conduct,” which con- 
tained the Canons, all right, but it also “supple- 
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mented them with certain rules of business from 
the old code not embodied in the Canons.” 

The Miners had no real problem. Of all the 
Founder Societies, they alone had no code of 
ethics. They adopted the Canons when asked to 
by ECPD, and left it go at that. 

Engineers Joint Council, the federation of engi- 
neering societies that developed following the col- 
lapse of the American Engineering Council, did 
not involve itself in ethics until recently, leaving 
these matters strictly to the member organizations, 
as had its predecessor. But in 1957, its Task Com- 
mittee on Consulting Practices prepared a piece 
on The Practice of Consulting Engineering. This 
manual had in it considerable advice on ethics, 
and it must be included in any listing of recently 
published ethical guidance material. 

A comparison of this EJC report with a Manual 
of Consulting Practice for Mechanical Engineers, 
published a year earlier by ASME, leaves little 
doubt as to the inspiration for the EJC publication. 
They are almost identical except that the EJC ver- 
sion is rewritten to permit the recommendations 
to apply to consulting engineers in any branch of 
engineering. Also, a few errors have been corrected. 
The Mechanical Manual, for example, states that 
the Canons of Ethics forbids competitive bidding 
for engineering services on a price basis. This is 
not true (though many engineers think it is), and 
this statement has been corrected in the EJC ver- 
sion by the elimination of a paragraph. 

The Civils Today 

Strangely, the Civils, who were so severely criti- 
cized during the first quarter of this century for 
their lack of interest in ethics and for their refusal 
to enforce their 1914 code, now have become the 
most active of all the engineering organizations 
in ethical matters. The ASCE Committee on Pro- 
fessional Conduct stands almost alone among na- 
tional engineering organizations in the regular 
handling of cases involving unprofessional activi- 
ties, and several times in recent years it has pub- 
lically expelled and suspended members for un- 
ethical activity. Such action has been rare since 
ASME, in the °30s, threw out a member named 
Parker and was promptly sued. ASME won the 
case but was harassed by Parker for years. 

As a further indication of interest in professional 
ethics, the Civils adopted, in 1927, a long, rambling 
“Code of Practice” (as an addition to their code 
of ethics), and they amended their code of ethics 
twice between 1950 and 1960. Late in 1959 ASCE 
published a list of “Illustrative Interpretations.” 
These explanations and examples were prepared 
by a Special Task Committee on Interpretation 
of the Code of Ethics. No sooner were these printed 
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than there were committees put to work to recom- 
mend yet further changes in not only the inter- 
pretations but in the code itself. 

It also should be noted that in 1957 ASCE ap- 
proved yet another ethical item, this one formu- 
lated in an ASCE-AIA Joint Cooperative Commit- 
tee, and known as “Interprofessional Principles of 
Practice for Architects and Engineers.” 


Knee-Deep in Codes 


Now, half a century after the adoption of the first 
codes of ethics by the engineering societies, the 
engineer finds himself not lacking in guidance but 
instead nearly knee-deep in codes. If Christie was 
right in 1922, when he pointed out that the engi- 
neer who belonged to more than one society was 
frequently in a dilemma from conflicting rules, the 
engineer in 1960 finds the same difficulty but from 
many more directions. It looked for a while in the 
late ‘40s as though the Canons might be the answer 
to the need for a common code, but the 10 years 
following illustrated the inclination of each society 
to find just a few extra items that it felt its members 
needed. This brought about the new flood of rules, 
manuals, guides, and interpretations. 

The various societies should not be too severely 
criticized for their little additions and explanations. 
The basic fault lies with Engineers Council for 
Professional Development for not suggesting and 
encouraging revisions of the Canons. That group's 
Ethics Committee developed the Canons and finally 
got them adopted by all the important societies, 
but that was about the end of it. The Canons now 
are treated as though they had been passed down 
in stone to some Moses or a committee of Moses’s. 

They become less interpretable each year as con- 
ditions of employment and practice in engineering 
change. This was expressed 40 years ago in an 
article, “Ethics and the Engineering Profession,” 
by Morris Llewellyn Cooke, a consulting engineer 
of Phil: idelphia. He said, “The ethics or standards 
of conduct of any profession or group are very 
largely reflections in action of its ideals. The mo- 
ment ideals become fixed or static they are dead. 
When we clothe a code of ethics as a guide to con- 
duct with the quality of finality, it becomes as 
futile as sounding brass.” 

It is all well and good to have committees hear- 
ing cases and building up a common law of ethics, 
but a good set of opinions cannot be based upon 
outmoded statutes. 

Just how much the Canons need revision is a 
matter of opinion, but some revision is certainly 
required. If it is not undertaken soon, the Canons, 
despite widespread acceptance, will be lost in the 
growing mass of resolutions, policy statements, and 
interpretations of the separate societies. ~—_ 
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This is one of two complete free-standing motor starter and control rack assemblies 

recently built by Killark for a large midwest refinery. Each rack holds fifteen combination 

motor starters. Both racks are completely pre-wired and pre-sealed according to latest provisions 
for installation inhazardous locations, and are joined by a pre-fabricated wireway. Adequate flanges 
have been allowed for mounting. 


KILLARK CUSTOM-MADE SWITCH RACKS 


Your worries are over from the moment you choose Killark cus- 


tom-made switch racks because Killark provides a complete 
service—design to assembly. First, Killark prepares and submits 
a preliminary blueprint of the entire unit, drawn to your speci- 
fications. After approval, the switch rack is assembled, wired, 
and sealed at the factory by Killark workers with experience and 
equipment to do the job right. You receive a switch rack ready 
to install. 


Racks for indoor or outdoor, 
hazardous or non-hazardous 
areas. Write for complete 
literature. 








ELECTRIC MANUFACTURING COMPANY 
Vandeventer and Easton Ave. + St. Louis 13, Missourt ~ 
- In Canada: Killark Electric of Canada ltd. + 421 Islington Ave. South + Toronto, Ont. - 
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The flexibility and years of experience are Killark features that can readily be seen 
in this custom-made rack. Notice how open rack space and an extra gutter box have 
been provided for expected future expansion. Killark’s rust-proof, non-sparking 
aluminum enclosures have been used throughout the assembly. 


designed and built for your exact needs 


CHECK THESE ADVANTAGES OF KILLARK CUSTOM-MADE RACKS: 
Y You get convenience because you work with one supplier, place one order, pay one price. 


V You get dependable performance of Killark aluminum enclosures—circuit breakers, 
motor starters, disconnect switches, panel boards—all newly designed according to 
field tests and user surveys. Your aluminum enclosures are non-magnetic, non-corrosive, 
front operated. Rectangular shapes provide compact installation, easy maintenance. 
Components are ribbed for greater strength and faster heat dissipation which is so im- 
portant to the accurate operation of thermal devices. Machined surfaces give tighter fit. 


W You get the services of Killark engineers who are expert switch rack designers. 
Y You get a completely integrated unit. Components are of correct capacity. 

Y You get fast delivery. No delay awaiting parts from various suppliers. 

Y You get ease of installation. Your switch rack is ready to connect. 


Next time you require a switch rack, investigate this new Killark service. You’ll find 
that Killark custom-made switch racks can save you time, worry, and money. 





 Killark supplies everything but the current! 
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\ Preoichiuc of FibIc 


Steulay of FIDIC 


CONSULTING Engineers Council sent two dele- 
gates, Edward J. Wolff, of Chicago, 
and William W. Moore, of San 
Francisco, to Stockholm to repre- 

sent U. S. consulting engineers at the Annual Gen- 

eral Assembly of the International Federation of 

Consulting Engineers (FIDIC). One of the U. S. 

delegates, Ed Wolff, was invited to join FIDIC’s 

newly expanded executive committee. 

The General Assembly itself and the executive 
committee meeting that followed dealt with a num- 
ber of international policy statements to which all 
of the affiliated national groups are expected to ad- 
here once they are approved by the Assembly. 
These policy statements involved advertising by 
consulting engineers, ethics and procedures of 
work in foreign countries, membership in member 
associations, the ethics of one engineer taking over 
the work of another for the same client, and the 
development of various standard types of agree- 
ment between engineers, clients, and contractors. 


Money An Important Topic 


Of considerable importance to the Consulting En- 
gineers Council is the fact that the 1961 budget, as 
adopted, assesses the United States with dues equal 
to about 25 percent of FIDIC’s total expenses — 
nearly ten times as much as the nominal 1960 U. S. 
dues. The proposed budget for 1961 adds up to 


On the Scene at 
Stockholm 


DONALD QUICK 


Special to CONSULTING ENGINEER 


Consulting Engineers from fifteen countries 
meet to adopt business and ethics 


policies to guide the profession 


More Members 
@ More Action 
@ More Money 


28,000 Swiss francs, or nearly $6500. This would 
mean that the U. S. would be expected to contribute 
about $1600, or, roughly $1 per CEC member. Put 
that way it does not sound like much money, but 
any increase of ten times is bound to hit hard. It 
does not take a seer to suggest that this will mean 
some fierce discussion at the next CEC meeting in 
Pittsburgh, and it will take some hard work on 
the part of avid FIDIC supporters to get CEC ap- 
proval of this drastic dues increase. 

The selling of this expanded FIDIC program to 
the Council will be the principal job facing dele- 
gates Wolff and Moore on their return from Stock- 
holm. They must convince the Council directors 
that the private practice of engineering is not sim- 
ply a local profession — that what consulting engi- 
neers do in other countries has an effect upon what 
consulting engineers do (and earn) in the United 
States. As delegate Bill Moore commented to this 
reporter in a fast-moving bus traveling down the 
left-hand side of a crowded Stockholm street, “Un- 
less our boys realize the importance of this fast- 
growing international organization, we are likely 
to wind up behind the eight-ball.” 

The new dues schedule of FIDIC is the result of 
its increased activity. FIDIC officers are quite cor- 
rect in pointing out that the principal criticism 
they had received in the past was that they failed 
to be active enough in representing their various 
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associations in international affairs. Lack of money, 
they point out, was the reason they could not 
always make the attitude of the profession known 
as fully as they would have liked. Now, they ask 
for the money needed to undertake the work wait- 
ing to be done, but they nervously await the bar- 
rage of criticism that will inevitably follow the an- 
nouncement of increased dues. They are, it would 
appear, “damned if they do and then damned if 
they don’t”. 


Membership Increase 


FIDIC membership has increased 50 percent in 
a little more than a year. Up until 1959 there were 
10 European member associations ( Belgium, Den- 
mark, Finland, France, Germany, Great Britain, 
The Netherlands, Norway, Switzerland, and Swe- 
den), but this has now increased to 15 with the 
addition of the United States, Canada, South Af- 
rica, and Australia last year and the acceptance of 
Ireland as a member at this Stockholm meeting. As 
a result, the work of the secretariate, headed by 
Ing. H. Rusting, of The Netherlands, has increased 
enormously and has been forced to expand _ its 
staff in order that the work of FIDIC might be 
carried out with full efficiency and effect. This is 
where most of the increased budget will go. 

Ed Wolff and Bill Moore attended this Stock- 
holm Assembly with a directive from CEC in- 
structing them to bind CEC in no way to an in- 
creased FIDIC assessment until CEC has had the 
opportunity to receive a detailed analysis of the 
financial proposals and approve them. This means 
that Wolff and Moore will be called upon to pre- 
sent a full report to CEC’s executive committee and 
probably to the board of director's meeting in 
Pittsburgh that will explain exactly what FIDIC 
proposes to do with its new wealth. 

At this Stockholm meeting, Wolff argued that 
there should be some limitation placed upon the 


percentage of income from any one national associ- 
ation. He cited CEC’s own history in relation to 
the California Association, which several years 
ago found itself contributing all too high a percent- 
age of total CEC dues. As a result, a maximum per- 
centage for any association was set up. Wolff's at- 
tempt to have a similar maximum percent of reve- 
nue figure for FIDIC is to be decided by the execu- 
tive committee, and it may be expected that a 
ruling will be shortly forthcoming. It is likely 
that this will be a 25 percent figure so that no one 
association will ever be required to contribute 
more than a quarter of the total. 


Executive Committee Enlarged 


Ed Wolffs invitation to serve on the FIDIC 
executive committee came about when this com- 
mittee was increased in membership from six to 
eight. Last year at The Hague, the Assembly passed 
a resolution limiting the term of office of two of its 
members to just one year, the idea being that this 
executive committee might gain from frequent 
rotation of membership. However, this was found 
to be contrary to the FIDIC constitution which 
provides only for election to the board of directors 
for a period of four years. Therefore, this illegal ac- 
tion was rescinded and a resolution, presumably 
quite constitutional this time, was passed to in- 
crease the membership of the committee from six 
to eight. As a result, Wolff, of the Consulting Engi- 
neers Council, and Valter Furuskog, of Sweden, 
went onto the committee. 

When the General Assembly debated a declara- 
tion of policy on personal advertising, the differ- 
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ence of approach in North America as opposed to 
most European countries became quite obvious. 
North Americans, both U.S. and Canada, find the 
considerably more cautious promotion approach 
claimed by European consultants somewhat un- 
realistic. Neither the U. S. nor the Canadian dele- 
gate could go along with the original wording of 
the FIDIC policy statement on personal advertis- 
ing, and their views found support from, among 
others, France. The policy statement has been sent 
back to the executive committee for redrafting. The 
original statement took the basic position that all 
advertising should, as a matter of policy, be done 
for the profession by associations of consulting en- 
gineers rather than by individuals or individual 
firms. However, the wording that caused the most 
concern had to do with brochures being issued “to 
clients on request.” This “on request” seemed to be 
going a bit too far, and certainly does not match 
current North American practice — nor does _ it 
match the practice in much of Europe. 


Membership Classifications 


Another policy declaration — this one approved 
—again brought forth the comments of the Coun- 
cil’s delegates — but this time in agreement rather 
than in opposition. The declaration states that, 
“FIDIC considers that it is not in the best interest 
of any member association to accept as members-at- 
large or as associate members individual consulting 
engineers living in a country or state where no as- 
sociation exists qualifying for FIDIC member- 
ship . . .” This statement goes on to say that in 
such countries FIDIC would appoint a “corre- 
spondent” whose job it would be to attempt to 
form an association. 

Council delegates had earlier expressed a desire 
for guidance on acceptance as CEC associate mem- 


bers engineers living in a foreign country such as 
Mexico or perhaps the Philippines. The policy 
statement does not preclude a consulting engineer 


from a FIDIC approved association becoming an 
associate member of another FIDIC approved as- 
sociation. This is common practice. The statement 
refers only to engineers in nonmember nations. 

“Correspondents” who are consulting engineers of 
recognized stature and practice are appointed by 
FIDIC with the idea that they will attempt to set 
up associations in their own countries. Correspond- 
ents have been appointed in India and Iceland. 
FIDIC is looking for suitable consulting engineers 
in Greece and Italy. 

No correspondent has been appointed in Japan, 
though two Japanese engineers attended the Stock- 
holm Assembly as observers. FIDIC president Ju- 
lian Tritton (Great Britain) invited them as mem- 
bers of a party of eight Japanese engineers cur- 


rently touring Europe. There is no association cur- 
rently in existence in Japan that would qualify for 
membership in FIDIC. 

The FIDIC Assembly almost got itself tangled 
in a debate on the question of membership of en- 
gineering corporations in their national organiza- 
tions. The policy statement declared it to be against 
the best interests of the profession to admit corpo- 
rations to association membership. This, it was ex- 
plained, did not in any way imply that consulting 
engineers should not practice as corporations where 
this was permitted by law, it merely meant that 
FIDIC felt that it should be an officer of the cor- 
poration, an engineer, who actually was a member 
of the national association rather than the “souless” 
and “unregisterable” corporation itself. 

Another policy declaration frowned upon the ad- 
mission to membership of a national association of 
a teacher of engineering who was also a consulting 
engineer, unless that teacher had his own eng)- 
neering staff and an office away from the uni- 
versity or educational center in which he taught. 
However, no reference was made to “major source 
of income” or “principal” activity. 

The General Assembly returned to the executive 
committee for redrafting a policy declaration relat- 
ing to one consulting engineer taking over the 
work of another consulting engineer for the same 
client. While the statement proposed seemed to 
offer adequate ethical protection for the engineer 
being supplanted, the Assembly suggested that a 
broader wording be found that also protected the 
good client against what might be described as a 
less than ethical engineer. 


Common Market Activity 


FIDIC is to pursue its relations with the Euro- 
pean Economic Commuity (the Common Market ) 
through a subcommittee. It has also asked the 
Canadian delegate, Clarence Parker — immediate 
past president of the Association of Consulting En- 
gineers of Canada — to cooperate with Consulting 
Engineer Council delegates in representing the 
North American point of view on the subcommittee 
on International Conditions of Contract for Works 
of Civil Engineering Construction. Work is con- 
tinuing on the editing and revising of the Interna- 
tional Conditions of Contract Between Client and 
Consulting Engineer and the International Condi- 
tions dealing with supply of Plant and Machinery. 

There is no doubt that FIDIC seems to have 
caught fire and this enthusiasm may be able to 
light the way toward more international work and 
better international understanding for the whole 
profession. This is going to cost money, but for the 
United States, at $1 per member, the price seems 


reasonable. aman 
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APARTMENT HOUSE PHONE 
SYSTEMS 


A System For Every Size Building 


Suite telephone has satin finish stainless steel 
faceplate . . . compact design to permit installa- 
tion in buildings using shallow wall construction 
... removal of faceplate exposes all wiring termi- 
nals ... wide choice of pushbuttons and signals 
... one of the units available in a complete line of 
equipment... including vestibule telephones... 
tilting mailboxes .. . directories . . . in standard 
modular units. . .tomeet the requirements of any 
type or size apartment house. 


Suite Telephone 
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LOCAL FIRE ALARM SYSTEMS 


Meet Federal, State and Local Codes 


Non-coded station features die-cast zinc case... 
rugged molded plastic housing . . . sealed mer- 
cury switch . . . selection of contact configura- 
tions .. . dual terminals for each contact .. . fea- 
tures typical of the complete line of modern 
Modular Fire Alarm systems... both coded and 
non-coded... all UL approved... with provision 
for use of vibrating horns and bells .. . automatic 
fire detection... .and connection to city fire alarm 
system. 


Non-Coded Station 
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PRIVATE TELEPHONE SYSTEMS 


Proven Quality In Self-Contained Units 


Selector desk telephone is key instrument in sys- 
tem consisting of from 2-20 telephones... where 
each station can be signaled individually .. . and 
as many as 10 simultaneous conversations may 
be held at one time... . just one of many different 
systems available . . . for requirements ranging 
up to 200 stations... from simple selective ringing 
to selective-talking annunciator switchboard sys- 
tems... all reflecting Couch's design for ‘‘simpli- 
fied systems of communication’”’. 


Selector Desk 
Telephone 
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SUMMARY OF COSTS — UPPER LEVEL 


This comparative cost estimate (details are shown in the 
drawings and tables on pages 129 and 130) covers the 
upper level of an unusual underground structure. The | $5.24 
framing has been designed to support a total superim- I 4.25 
posed load of 535 lbs/sq ft. Two other levels also were TT 5.37 
analyzed, and an economic conclusion was reached only IV 4.50 
after the designs for all levels were studied in the same y 446 
manner. The most economical design in this cost com- , 

parison does not reflect upon the quality and economy of vi 4.63 
the materials used in the alternate designs. The cost 4.27 
estimates are relative in this instance only and are not 4.36 
typical for similar designs. Note that the unit prices in- 
clude contractor's insurance, overhead, profit, and bond. 


Scheme Unit Cost/Square Foot 











Compare the Costs of Alternate Designs 


HERBERT F. SHATZMAN, Supervising Engineer 


Seelve, Stevenson, Value & Knecht 


THE DEVELOPMENT of new materials, improved 


construction methods, and_ better 
wong ; 
Cpe a) ive equipment has had a strong influ- ous operations. 
7 ile ence on the design methods and Since a comparative estimate will be of little 


planning techniques used by consulting engineers. 


existing facilities, provision of temporary services, 
and special safety precautions pertaining to hazard- 


practical value if it contains an incorrect quantity, 
It has become essential to develop alternate de- a mathematical error, or even an unverified as- 
sumption, special care should be taken to insure 


that the quantity take-offs are accurate. The es- 


signs, thereby making available several solutions 
to satisty the requirements of a specific project. 


Only then can the selection of a particular design, 
material, or system be made at the proper time so 
that pli inning can continue in an efficient manner. 

The comparative cost estimate is often the most 
effective means of evaluating different designs, 
methods, and materials, simply because it presents 
various 
items under consideration. The use of comparative 


an organized and detailed study of the 


cost estimates in consulting engineering practice 
can produce more economical and feasible designs, 
and can substantiate the final selection of the con- 
sultant in a conclusive manner. 

As a basis for comparison, a typical condition 
usually is selected from each alternate design. This 
typical condition then becomes the basis for the 
entire cost analysis. The estimator must be sure, 
however, that each typical condition is an accurate 
and complete representation of its corresponding 
design. Obvious items which are an integral part 
of typical conditions and often overlooked include 
fireproofing of structural steel members, application 
of finish coats of paint, dewatering, relocation of 


timator should not assign unit prices to the esti- 
mated quantities for a typical condition until he 
has determined the nature and magnitude of each 
quantity item. For example, the estimator may be 
asked to analyze two structural framing designs for 
which typical conditions have been provided by the 
designer. We can presume that the estimator knows 
the location of the work, but he also must realize 
that the typical condition represents the structural 
framing for perhaps one of 15 floors, each with a 
total area of 8000 square feet. It may be argued 
that each typical condition is being analyzed on a 
purely relative basis, regardless of total quantity. 
However, it is important to remember that the total 
difference in cost of designs such as reinforced 
concrete and structural steel vary considerably be- 
tween a 15-story building and a two-story building. 


Related Costs 


should include all 
operating, maintenance, and replacement costs, es- 


Comparative cost estimates 


pecially when they involve pumping systems, elec- 


CONSULTING ENGINEER 





Scheme I 
Steel frame & concrete slabs 





Unit bead Columns-i2 W 85 
lb. $0.16 
S.F. 0.88 
SF. 0.122 _ 5” _ | 32". 
CY. . 35.00 316 49 36-49 
S.F. 0.70 
S.F. 


S.F. 


Description 


Slab formwork 
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ae 30 W108 
20'-0" 


l4W 34 
Scheme II ; g : 


. : . 7M ba 
Cantilever steel frame & concrete slabs : ole 
re) 





a 
lO 


| 
illints 





WWF 
316-49) 
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Pa Quan- , Unit Total 
Description tity Unit Price Pena 


Structural steel 4790 lb. $0.16 $ 766.40 
Slab formwork 400 SF. 0.88 352.00 
400 











e 5 
WWE 
316-4 

2 








| 
= Sage 
Wire mesh reinf. 3 x 16-4/9 S.F, 0.122 48.80 oF T 


5!” Concrete slab 68 CY. 35.00 238.00 
Sprayed on fireproofing 420 S.F. 0.70 294.00 ‘ Typ 3-07 
mm) 


Total 400 SF. $1699.20 ‘ iI 
Total 1 SF. $4.25 | a Columns -i2W 85 


f 20'-0" 


am 


Scheme III 
Steel frame, metal deck, & concrete slabs 


Description inn ee: eel 

Structural steel 6770 Lb. $0.16 $1083.20  . | eee maa 
Steel deck, 22 ga. 400 ‘SF. 0.85 340.00 : 

Timber shoring 320 BF. 0.25 80.00 

Reinforcing steel 460 Lb. 0.20 92.00 

6” Concrete slab 74 CY. 35.00 259.00 

Sprayed on fireproofing S.F. 0.70 295.40 

Total 400 _—sS.F. $2149.60 

Total Teas * A $5.37 


i 


Scheme lV Steel Deck- 22Ga 
Cantilever steel frame, metal deck, & concrete slabs oO | Columns -|2W 85 








cmon a, 
Structural steel 4800 Lb. $ 0.16 $ 768.00 
Steel deck, 22 ga. 400 SF. 0.85 340.00 
Timber shoring 320~—sé#BLF.. 0.25 80.00 
Reinforcing steel 460 Lb. 0.20 92.00 
6” Concrete slab TH » CY. 35.00 259.00 
Sprayed on fireproofing 373s SF. 0.70 261.10 
Total 400 sS.F. $1800.10 
Total ' SF. $4.50 
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Scheme V — Composite Construction: 


Steel frame & concrete slabs 


Description 


Structural steel 
Shear studs, 34,” x 2” 
Slab formwork 


Wire mesh reinf. 2 x 16-1/7 


5!/,” Concrete slab 


Sprayed on fireproofing 


Total 
Total 


Scheme VI — Composite Construction: 


+ Quan- Unit 


tity 
4900 


Lb. 
Ea. 
S.F. 
S.F. 
CY. 
S.F. 
S.F. 
Sz. 


Unit 
Price 


$ 0.16 


0.35 
0.88 
0.28 
35.00 
0.70 


Total 
Amount 


$ 784.00 
126.00 
352.00 
112.00 
238.00 
172.20 

$1784.20 

$4.46 


Steel frame, metal deck, & concrete slabs 


Description 


Structural steel 
Shear studs, 4” x 2” 
Steel deck, 22 ga. 
Timber shoring 
Reinforcing steel 

6” Concrete slab 


Sprayed on fireproofing 


Total 
Total 


Description 


Metal pan forms 
Girder forms 
Column forms 
Reinforcing steel 


Wire mesh reinf. 6x 6-4/4 


Concrete: Column 


Slabs, ribs, and girder 


Total 
Total 


Quan- 
tity 


4900 
360 
400 


460 
74 
246 
400 
I 


Quan- 
tity 
367 

83 
103 

2500 

400 

1.6 
11.3 
400 
l 


Unit 


Lb. 
Ea. 
S.F. 
B.F. 
Lb. 
CY. 
SF. 
S.F. 
S.F. 


Scheme VII 
Concrete frame, one way ribbed joists 


Unit 


SF. 
S.F. 
S.F. 
Lb. 
SF. 


CY. 
C.Y. 


SF, 
SF, 


Unit 

Price 
$ 0.16 
0.35 
0.85 
0.25 
0.20 
35.00 
0.70 


Unit 

Price 
$ 1.20 
1.35 
1.35 
0.20 


0.116 


40.00 
36.00 


Amount 


$1853.20 
$4.63 


Total 
Amount 


$ 440.40 
112.05 
139.05 
500.00 

46.40 
64.00 
406.80 
$1708.70 
$4.27 


Scheme VIII 
Concrete frame, flat slabs 


Total 
Amount 


$ 500.00 
17.50 
151.20 
598.00 
68.00 
410.40 
$1745.10 
$4.36 


Unit 
Price 
$1.25 

1.25 
1.35 
0.20 
40.00 
36.00 


Description Unit 
Flat slab forms 
Drop edge forms 14 SF. 
Column forms S.F. 
Reinforcing steel 2990 = Lb. 
Concrete: Column Ea: ta 
Slab incl. drop C.Y. 
Total 400 «SF. 
Total & SF. 


Quan- 
tity 
400 


20-0" 9" 
Femail 





Compo 


site Construction 





Cover 


Concrete Slabs, Studs 
5%" x 2" Long (In Pairs), 


Plates On Bottom 


Flange Only. 





REx Ix 











_ Size 
14W 30 
T 21w62 : 
R10xIx 16'-9"| @ 4 Full Length 


|__Studs Eo. End 
17'.3"/5-0'@3, 5-O@6" 

















Columns-l2W 85 





Composite Construction 





Studs: ¥4"4 
(in Pairs) 


Stee! Deck - 


22Ga 
x 2"Long 





Size 


Studs Ea.End | 





14W 30 | 
R6xix 17-3 
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(2+ Eo. End *2 Vig? 
Fit 3@4) 
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2-*8x10'-0"__ 7 
Top Ea. Joist ~~ 
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Columns 


20x 20"8*7 
Ties *3@/8 


Typical Flat Slab 


Slab BY," 

Drop 6" 

CTBars 17-*7x12'-9" 
CB Bars 16-*6 x15-6" 
MT Bars 16-*6x!0'-0 
MB Bors | 7- #5x13'-0" 


*3@ 24-Tie Bars for CB Reinf 
*3@ 24- Tie Bors forMTReinf 
Columns 


20"x 20" 8*7 
Ties * 3918 
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trical and fuel distribution systems, and paint sys- 
tems. For example, in a recent cost comparison of a 
sanitary sewerage pumping system and a gravity 
system, a number of items were added to the esti- 
mate for the pumping system, based upon the an- 
ticipated life of the installation. These included the 
cost of spare pump, an emergency source of 
power supply, standard power supply, regular 
maintenance, emergency repairs, and replacement. 
Regardless of the result of this cost analysis, the 
omission of these factors would have presented an 
unrealistic condition to the client. However, com- 
parative cost estimates should not be evaluated 
solely on a monetary basis, for the most economical 
scheme is not always the most desirable one. 

In situations where funding is limited and the 
respective costs do not differ appreciably, a further 
investigation of the nature of the work is manda- 
tory. A careful study should be made of problems 
arising from adjustment of existing facilities, real 
estate and legal restrictions, future expansion, and 
construction methods. 


Construction Site Factors 


Demolition work, road and utility relocations, in- 


terruption of services, and provision of temporary 


services are all expensive operations which must be 
performed frequently in order to accommodate new 
work. They may be objectionable due to limite d 
work areas, conflict with local ordinances, 
tion of residents, and political pressure. In addition, 
clients will be more inclined to spend money di- 
rectly for new construction rather than have a size- 
able amount of their funds used for extensive re- 
moval and relocation operations. On a comparative 
cost study for a proposed airport improvement, one 
alternate design included a four-lane road reloca- 


objec- 


tion, a new river crossing, and electrical power 
line relocation. This work amounted to 21 percent 
of the total cost of the improvement, but the de- 
sign still compared favorably with another scheme 
which required even more extensive relocation 
work. The final selection was made on the basis of 
a design offering the most construction along with 
the least objectionable relocation work. 
Acquisition of new property, existing property 
limitations, and building codes and ordinances may 
influence the feasibility of a particular design se- 
lection. Consider the situation of a company faced 
with the following alternates in an effort to expand 
its plant facilities. 
“ Occupy Site X which is presently owned by the 
company. Site X is located in an area requiring ex- 
pensive site development. 
* Purchase Site Y which is located in another city. 
Site Y is very desirable in view of its adaptability 
for new construction with a minimum of cost for 
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site improvement. The owners of Site Y realize its 
value and will not sell cheaply. 

After comparing these alternatives the consulting 
engineer finds that both sites are equally expensive. 
However, the building codes and ordinances that 
govern Site Y are very strict, and a more expensive 
plant building will be required in order to conform 
with them. The choice of Site X has been dictated 
by code requirements. 


Prebuild or Defer? 


Certain designs may be more readily adaptable 
for future expansion, thereby justifying a greater 
initial expenditure. This advantage should be con- 
sidered carefully. For example, completion of such 
work as dredging, rock excavation, and heavy earth- 
moving can be done in one continuous operation 
rather than in several stage increments. A large 
initial investment in plant equipment is required 
for this type of construction and a considerable 
amount of money can be saved by consolidating 
the operation. 

In one instance, a client wanted to divide the 
construction of land improvements for his munici- 
pality into three phases, each phase containing ap- 
proximately 350,000 cubic yards of hydraulic fill. 
The hydraulic fill was to be deposited by means 
of dredging operations. The estimated cost of each 
phase was $245,000 or $0.70 per cubic yard. The 
combined cost of all three phases would then be 
$735,000, assuming that the unit price of dredging 
is maintained. If the hydraulic fill were to be placed 
in a single, continuous operation, the total cost 
would be $420,000, or 1,050,000 cubic yards at 
$0.40 per cubic yard — net saving of $315,000. 

Similar savings can result from constructing fu- 
ture underground line extensions before pavement 
is put in place, in order to avoid eventual removal 
and replacement. This item is of psychological 
value as well as good engineering sense. Clients 
do not look kindly upon the prospect of removing 
newly completed construction in order to accom- 
modate future extensions which easily could have 
been provided for in a previous contract. 

Special construction techniques may be required 
for projects such as intricate radar detection sys- 
tems and complex missile launching shelters. The 
ultimate cost of this type of work will depend upon 
the resourcefulness of the contractor. The cost of 
special construction methods should be considered 
only in comparative estimates for work in remote 
areas and under extremely difficult conditions. 


Objectivity Required 
During the preparation of comparative cost esti- 


mates the estimator may evolve other economical 
schemes which offer new ideas to the project plan- 





ner, thus utilizing the estimator’s experience with 
materials, methods, and their respective costs. How- 
ever, the estimator should always maintain his 
objectivity by evaluating, presenting, and analyz- 
ing cost estimates strictly on the basis of their 
relative performance. The integrity of the estima- 
tor is the real foundation of every cost analysis. 
Each cost comparison should be approached with 
an open mind, regardless of the estimator’s per- 
sonal opinion concerning the suitability of indi- 
vidual designs, materials, and methods. 

Comparative cost estimates should be presented 
to clients in an orderly manner using charts or 
tabular forms wherever possible. Clients and _re- 
viewing agencies usually prefer to read itemized 
comparisons rather than lengthy explanatory texts. 
Graphical illustrations of various structural designs 
for a floor system can be understood more readily 
than lengthy descriptions of the design criteria. 

It is important to prepare comparative analyses 
for alternate designs, regardless of their respective 
costs. A complete analysis will serve to justify 
the final selection in a more conclusive manner. 
The estimator may offer his opinion regarding what 
he feels is the most desirable selection, but his pres- 
entation of all the facts should be sufficiently clear 
so that clients or reviewing agencies will be able 
to draw their own conclusions. 


Clients should be cautioned concerning the ap- 
plication of comparative cost analyses to conditions 
for which they were not intended. Each analysis 
is based upon a specific design, and the result is 
not automatically transferable to similar work. This 
type of generalization is dangerous and should 
be discouraged. It is worthwhile to remember that 
the relative costs of structural designs for a single 
building will vary greatly with increased or de- 
creased column spacings, floor loadings, and code 
requirements. 


Each Project Demands Careful Study 

Considerable time and effort should be devoted 
to the preparation of alternate designs and their 
corresponding comparative cost estimates, for they 
are an integral part of the planning operation. The 
analysis of comparative cost estimates is regarded 
too often as an automatic procedure, much to the 
disadvantage of all concerned. A legitimate effort 
deserves a sincere evaluation in order to serve the 
best interests of the job and the client. Compara- 
tive cost estimates can prove to be very valuable 
when they are prepared and analyzed with fairness 
and accuracy. However, their real benefit lies in 
the economy that is passed on to clients as a result 
of a small additional investment on the part of 


the consulting engineer. o- 





ADAMS swimminec Poo FILTERS 


‘high dome”’ 
for backwash air 


@ PERMANENTLY TROUBLE-FREE OPERATION 
@ CRYSTAL-CLEAR WATER AT LOWEST COST 
@ SAVINGS IN FIRST COSTS, LABOR, CHEMICALS 


Adams SPF Diatomite Filters require only a fraction of the installed 

space of sand filters of equivalent filter capacity. Operation is very : permanent 
simple — nothing to disassemble or replace. Adams “pressure dome” ; ‘ cn 
backwashing is easy, rapid and extremely thorough yet requires a ; 
minimum amount of wash water —“... the only diatomite filter with 
backwashing that works’, as one pool operator puts it. Adams Poro- 
Stone filter tubes are rugged and inert to corrosion — none has ever 
needed replacing. And Adams diatomite filtration removes microscopic 
particles including many bacteria, greatly reducing your requirements 

for chlorination, precipitants and Ph control. Write for Bulletin 626 oh 
for details on better filtration ... by the country’s largest manufacturer —— Sandan SAN need 
of filters for public and commercial swimming pools. ~ _— 


raw water inlet 


sloped base 
for complete 
discharge of 














unrestricted 
backwash opening 


backwash water outlet 


MUNICIPAL POOL 


...at Winnsboro, S.C. One Adams SPF-238 
Filter keeps its 300,000 gallons crystal-clear. Pool 
designed by Hugh N. Thompson, City Manager, 
Winnsboro, S.C. General Contractor: John C 
Stewart Co.. Winnsboro, S. C. 


R. P, ADAMS CO., INC. 
256 EAST PARK DRIVE 
BUFFALO 17, N.Y. 
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FROM THE WORLD LEADER IN PACKAGED AUTOMATIC BOILERS AND BURNERS 
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Powermaster® holds pressure steady 
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...result is better, more dependable 


processing. This is only one reason why Powermaster 
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outperforms any other boiler at 


eet 
<P, 


™ 


less cost. Want proof? Call your nearest 


O&S representative or write direct for Bulletin 1260. 


——\. 
a 


ian 
\ c= 


ORR & SEMBOWER, “- Lawswmater. 


PACKAGED AUTOMATIC BOILERS 
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' 
R. E. DUMAS MILNER, Jackson, Mississippi \ | 


owner haan i 
ili sctapaamentiieiiiiinasii aati cide 


HEDRICK AND STANLEY, Fort Worth, Texas 
architect-engineer 


GEORGE A. FULLER COMPANY, Dallas, Texas 


oe 4 Square D--wherever 


BERTKE ELECTRIC COMPANY, Cincinnati, Ohio 
electrical contractor 


Cc. &.KENKEL, project manager 
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; 29 FLOORS OF FUNCTIONAL BEAUTY 


Everything about the new Kroger Building makes it a welcome 

=. addition to downtown Cincinnati. Its 29 stories contain more 

floor space under one roof than any other office building in the 

1 city—over 500,000 square feet. A strikingly colorful exterior is 

™" achieved with porcelain enamel panels in light and dark blues 

and off-white. An unusual feature is the use of reinforced con- 

‘ crete instead of structural steel. This construction provides mini- 

mum floor-to-floor heights, permits the use of smaller columns 

and offers a wide latitude in the choice of interior finishes. 

Square D electrical distribution and control equipment is on duty 
throughout this beautiful structure. 

FIELD ENGINEERING SERVICE is available to architects and consulting 


pu engineers through more than 100 Square D offices, backed by over 1000 
authorized electrical distributors and 19 plants in the United States, Canada, 


SQUARE J) COMPANY 
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electricity is distributed and controlled 


4. H. E. Kitchen, Square D Field Engineer and 
W. H. Anderson, General Manager of the building, 
look over a massive Square D switchboard 
which handles a multitude of protection, 
distribution and measuring functions. 

The last panel contains gauges 


which give a constant 
visual indication of 
the entire system’s 


performance. 
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1. Nando Arduini, Resident En- 
gineer, inspecting the Square D 
equipment in one of the electrical 


| 


rooms. There is an identical room {| 


on each floor. Each has three 
Square D lighting and power 


panelboards, fed by Square D | 


duct. 


2. This Square D control panel, 
installed in the boiler room on the 


26th floor, is a duplicate of that | 


in the basement mainswitchboard. 


It provides another point from {| 
which the entire heating and air / 


conditioning systems can be con- 
trolled. 


3. These two Square D wall- 
mounted panelboards contain 


over-current protective devices | 
for each of the automaticelevator | 


controllers. 








a Compléle LINE 


OF ELECTRICAL 
DISTRIBUTION 
AND CONTROL 
EQUIPMENT 


ADJUSTABLE SPEED DRIVES 
BUSWAYS & WIREWAYS 

CIRCUIT BREAKERS 

CONTROL CENTERS 

CRANE & HOIST CONTROL 
DISTRIBUTION SWITCHBOARDS 
ELECTRIC TRUCK CONTROL 

HIGH VOLTAGE CONTROL 
LAUNDRY CONTROL 

LIFTING MAGNETS 

LIGHTING AND POWER PANELBOARDS 
LIGHTING CONTROL—LOW VOLTAGE 
LIMIT AND FOOT SWITCHES 
MACHINE TOOL CONTROL 
MAGNETIC BRAKES 

METER MOUNTINGS 

MOTOR STARTERS 

PRESS CONTROL 

PRESSURE, FLOAT, & VACUUM SWITCHES 
PUSHBUTTONS 

RELAYS AND CONTACTORS 
RESISTORS 

SAFETY SWITCHES 

SERVICE ENTRANCE EQUIPMENT 
STAGE DIMMERBOARDS 

STATIC CONTROL 

STEEL MILL CONTROL 
SWITCHGEAR & UNIT SUBSTATIONS 
SYNCHRONOUS MOTOR CONTROL 
TERMINAL BLOCKS 

TEXTILE MACHINE CONTROL 
TIMERS 

VOLTAGE TESTERS 

WELDER CONTROL 





NSPE At Boston... 


Discussions 


Reports on 


Functional 


AT THE National Society of Pro- 
fessional Engineers annual meet- 
ing in Boston recently, it was an- 
nounced that NSPE, the American 
Society of Mechanical Engineers, 
and the American Institute of Elec- 
trical Engineers are going ahead 
with the Functional Plan for Unity 
... hoping that the other societies 
and Engineers Joint Council will 
follow. (ASME denies that there is 
anything official or final about this 
on its part. ) 


Position of Technical Societies 
Action taken by NSPE was a di- 
rect result of similar action taken 
at an ASME convention in Dallas 
shortly before. ASME _ indicated 
that it still wants NSPE to join 
EJC, but it evidently has faced the 
fact that this is unlikely. For the 
Electricals, this is no new decision. 
Several years ago AIEE voted to 
implement the Functional Plan it- 
self when and if possible. 

In addition to ASME and AIEE, 
the American Institute of Mining, 
Metallurgical, and Petroleum En- 
gineers and the American Society 
of Civil Engineers had observers 
at the NSPE meeting. 

The Miners were asked about 
their attitude toward the Function- 
al Plan at this time. The repre- 
sentative replied that “few AIME 
members know what the Func- 
some do not even 
know what EJC is, and the prob- 
lem is going to be one of commu- 
nications first.” 

Frank Marston, ASCE president, 
put in another plea for NSPE to 
join EJC, and he reinterated the 


tional Plan is, 


on Unity 
Ethics Cases 
Section Activities 


e 


advantages of unity through an 
already existing organization — 
EJC. He pointed out that this plan 
for unity would take away none 
of the traditional activities of any 
organization taking part. 


Survey Supports Registration 


What about NSPE allowing non- 
registered persons to join? This 
would be almost a necessity in im- 
plementing the Functional Plan. A 
recently completed survey (with 
questions worded so as to leave 
little doubt of the answers desired ) 
found that two out of three NSPE 
members prefer unity through the 
Functional Plan. The same survey 
showed that NSPE members do 
not favor letting down the bars to 
nonregistered members. However, 
NSPE took no strong stand on 
this at the Boston meeting. 
Harold Foote, president of 
AIEE, pointed out that the Elec- 
tricals indicated long ago that they 
hope NSPE will allow all AIEE 
members to join, at least for a 
limited time, so the requirement 
could be made that all 
AIEE members be 
However, he 


future 
registered. 
stressed that AIEE 
cooperation on the Functional 
Plan is not conditional in any 
William Ryan, former 
ASME president, indicated that 
his organization feels much the 


manner. 


same way. 

The AIME representative said 
there is the possibility that AIME 
would change its membership re- 
quirements in the future to require 
all members to be registered. How- 
ever, he said the registration ex- 


aminations would be somewhat of 
a problem, pointing out that it is 
easier for a metallurgical engineer 
to pass a test on pure science than 
a test on structural, mechanical, 
and electrical engineering. 

The entire discussion on unity 
was short and caused little com- 
ment among NSPE members. at- 
tending the convention. 

Also along unity lines, NSPE 
passed a resolution suggesting that 
Engineers Council for Profession- 
al Development undertake to co- 
ordinate the work of education 
committees of NSPE, the Founder 
Societies, and all other technical 
groups. It was pointed out that, 
ECPD always has devoted most 
of its time to accreditation of en- 
gineering curricula. 

Ethics Cases 

The Board of Ethical Review re- 
leased two more cases, one show- 
ing how to write an ethical press 
release and the other finding that 
it is all right for a consulting en- 
gineer to bid on subprofessional 
services: 

“Question — Does the issuance of 
press releases by or for the con- 
sulting firm constitute advertising 
of a_ self-laudatory nature, pro- 
scribed by Section 2 of the Canons 
of Ethics? 

“Discussion — Whether issued by 
the firm itself, or on its behalf by 
a public relations firm, the press 
release is advertising in the sense 
that its purpose is to make known 
to other persons the engagement 
of the firm, with the resulting in- 
ference that the dissemination of 
such knowledge may generate ad- 
ditional engagements.” 

The following, according to the 
Ethical 
good press release: 

“On __ petition by Herman_ T. 
Stitchman, trustee, Federal Judge 
Archie O. Dawson authorized on 


Board of Review, is a 


December 29 the retention of the 
New York engineering and man- 
agement consultant firm of Doe 
and Roe, for a study of the present- 
day value of the railroad properties 
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MULTI-ZONE 


BLATECOIL 


FASTER START-UP, 
CONSTANT 
TEMPERATURES 








The new MULTI-ZONE design cuts “downtime” and compensates for intermittent overload 
in a wide range of tank and process heating applications. Multiple headers and multiple con- 
densate returns provide for FREE-FLO action — with practically instantaneous distribution of 
steam to all levels of the plate. Condensate “trapping” is held to a minimum. This gives the 
new MULTI-ZONE PLATECOIL a reserve capacity to deliver under overload conditions dur- 
ing “start-up.” It also produces extremely fast recovery of tank temperature with minimum 
variation. 


IN ALL KINDS OF TANK AND PROCESS HEATING 


Operating Pressures up to 250 psi —- DURAWELD bonding of the 
plates and mill-controlled TRANSTEEL in standard units have 
boosted PLATECOIL pressure containment rating up to 250 psi. 
This makes the time-proven advantages of PLATECOIL applic- 
able to many types of heating where 250 Ib. steam is required. 
Destruction tests have demonstrated a safety factor of 5 to 1. 





Low Installation and Maintenance Costs. — PLATECOIL costs are low 
compared to the cost of engineering, fabricating, installing and 
maintaining pipe coils. Lightweight, compact PLATECOIL sim- 
plify installation. Greater heat transfer per sq. ft. of surface per- 
mits smaller units which save valuable tank space. Streamlined 
surfaces cut cleaning costs. Integral, factory fabricated construc- 
tion eliminates threaded joints (in the solution) to corrode or 
leak. All stainless steel and alloy PLATECOIL units affected by 
cold working are annealed and pickled after fabrication to return 
the metal to its original condition and thus eliminate the prob- 
ability of corrosion due to internal stresses and carbide precipi- 
tation. 


W rite for NEW 
PLATECOIL Bulletin _Tranter Manufacturing, inc. ® 
P85 for more data. = 


LANSING 9, MICHIGAN ie DIVISION 
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WORLD’S HIGHEST SINGLE LIFT LOCK 


FEATURES ‘. 
4 a Sewisafe— 
POLES | 





Floating guard boom and lock (background) 
at T.V.A.’s Wilson Dam, Florence, Alabama 


EASE OF LUMINAIRE MAINTENANCE 
ASSURES YEAR-ROUND LIGHTING EFFICIENCY 
FOR GIANT NEW LOCK AT WILSON DAM 


To expedite barge traffic through Wilson Dam, a new 110 x 600 
foot single lift lock has been installed by the Tennessee Valley 
Authority. This giant lock, capable of handling an entire tow in a 
single lockage, will operate around-the-clock. A high level of 
illumination is required therefore for night operations. In addition, 
lighting efficiency must be maintained year-round. Thompson 
“‘Servisafe’’ Poles met the specification for this job and 80 units 
were installed along the lock, its floating guard boom and a new 
steel bridge over the lock. 

“‘Servisafe”’ poles permit fast, safe, all-weather luminaire servicing 
at ground level. They also reduce maintenance costs because a 
single unskilled man can quickly relamp and clean a pole-mounted 
light without hazard or costly auxiliary equipment. 


For details on ‘‘Servisafe’’ 
poles, write today for 
BULLETIN PWB-59. 


THE THOMPSON 
ELECTRIC CO. 


P.O. Box 873-B a Cleveland 22, Ohio 





and business of the bankrupt Hud- 
son & Manhattan Railroad Co. 

“Doe and Roe, which is located 

is a 65-year-old firm. It 
has long been active in the fields 
of mass transportation and prop- 
erty valuations.” 

(The last paragraph was defined 
as the absolute limit beyond which 
a firm could not ethically go.) 

The following release is not ac- 
ceptable under ethics rules: 

“Joe Doe Associates, architect- 
engineer, has set up a Government 
Department to be headquartered 
in the firm’s own two-story build- 
ing here. At the same time, a new 
office to service this department 
was opened in Washington, D. C. 

“We are investing 34 years of 
experience,” Mr. Roe said, “in a 
massive program to spur develop- 
ment of quality building for budg- 
et-conscious government agencies. 

“The firm is a complete archi- 
tect-engineer organization with a 
staff of over 100, geared to handle 
large projects efficiently on tight 
time schedules. This is an extreme- 
ly important aspect of government 
construction work, particularly for 
military work. Facilities available 
to the staff are designed for the 
most efficient fow of architectural 
production. 

“Since its organization, John Doe 
Associates, according to Mr. Roe, 
has planned, designed, and super- 
vised the construction of over 400 
different projects including indus- 
trial and public buildings, schools, 
churches, hospitals, housing, recre- 
ational facilities and urban rede- 
velopment. Many of these projects 
were accomplished on minimum 
budgets and tight time schedules.” 

The Board of Ethical Review 
said “we would add, as a general 
cautionary note, that consulting 
firms should insist upon review 
and clearance of the content of all 
press releases of the type discussed 
in this opinion. Such vigilance 
should preclude exaggerated, un- 
true, or misleading claims or state- 
ments which otherwise might result 
from the zeal of the public rela- 
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Trowel points to Wide Flange Rapid Control Joint, a companion product used with Dur-o-wal 


Two sure ways to better block construction 


Dur-o-wal Reinforcement—Wide Flange Rapid Control Joint 


More and more, architects and 
engineers are specifying this com- 
bination to assure permanent ma- 
sonry wall construction. 
Dur-o-wal Reinforcement, fab- 
ricated from high tensile steel 
with deformed rods, lays straight 
in the mortar joints with all of the 
steel in tension and working to- 
gether as a truss. This is the basic 
engineering principle that makes 
for maximum flexural strength. 


And the Rapid Control Joint, 
with its wide neoprene flanges, 
automatically assures the flexibil- 
ity that lets a wall “breathe” un- 
der various natural stresses, pro- 
vides a tight weather seal with 
minimum caulking. 

For technical data, write to any 
of the Dur-o-wal locations below. 
Over 8000 dealers across the coun- 
try are ready to serve you. See us 
in Sweet’s. 


DUR-O-WwaL 
Masonry Wall Reinforcement and Rapid Control Joint 


RIGID BACKBONE OF STEEL FOR EVERY MASONRY WALL 


Dur-O-waL Div., Cedar Rapids Block Co., CEDAR RAPIDS, IA. Dur-O-wal Prod., Inc., Box 628, 
SYRACUSE, N.Y. Dur-O-walL Div., Frontier Mfg. Co., Box 49, PHOENIX, ARIZ. Dur-O-wal Prod., 
Inc., 4500 E. Lombard St., BALTIMORE, MD. Dur-O-wal of Iil., 119 N. River St., AURORA, ILL. 
Dur-O-waL Prod. of Ala., Inc., Box 5446, BIRMINGHAM, ALA. Dur-O-wal of Colorado, 29th and 
Court St., PUEBLO, COLO. Dur-O-waL Inc., 165 Utah Street, TOLEDO, OHIO 





MODERN 
SUN CONTROL 


with a bonus of 
beauty and economy 


Clean, simple, care-free 

Irvico grating affords 

functional, practical 

advantages — blends 

gracefully with 

modern building design 
* 

IRVICO GRATING 

is available 

in standard panels 

or custom produced 

to your specification. 


%& Temple University, Nolen & Swinburne, Architects 


SUNSHADES 


of standard panels of Irvico aluminum grating 

reduce cooling costs and add handsome ‘‘transparent’’ appearance 
to this four-story classroom building. 

The open mesh won't trap hot air next to glass. 

Grating panels are strong enough 

to be used as window cleaning walkways. 

They provide a permanent, practical solution 

to the problem of sun control. 


VESTIBULE MATS 


Dirt and slush 

drop through open-mesh grating 
into receptacles below 

then are flushed into sewers, 


preserving interior cleanliness. 


IRVICG IRVING SUBWAY 
; | GRATING CO., Inc. 


ORIGINATORS OF THE GRATING INDUSTRY 
Offices and Plants at 
5056 27th ST., LONG ISLAND CITY 1, N. Y. 
1856 10th ST., OAKLAND 10, CALIFORNIA 





tions firm to serve the interests of 
its client.” 

The second case discussed what 
a consulting engineer who offers 
subprofessional services in addi- 
tion to his engineering should do if 
asked to submit a bid on the sub- 
professional work. 

“It is desirable where the sub- 
professional work is a large part 
of the firm’s activities, to operate 
through a separate form of organi- 
zation, with a distinct name. Where 
this is not practicable, and in the 
case of an operation in both cate- 
gories by the same firm, the engi- 
neer should adopt other means to 
segregate the types of work, in- 
cluding references in the contract 
or in correspondence. 

“In applying the distinction 
noted above, it should be kept in 
mind that the prohibition against 
competitive bidding for profes- 
sional services is based on protec- 
tion of the public through avoid- 
ance of the sacrifice of quality to 
the lowest price. This principle is 
not applicable to subprofessional 
or nonprofessional services, and 
this difference permits competitive 
bidding for subprofessional or non- 
professional (business or commer- 
cial) services, which may be clear- 
ly and accurately specified.” 

A new ethics rule also was pre- 
sented to the NSPE board. It reads 
as follows: 

“While in the employ of others, 
he will not enter into promotional 
efforts or negotiations for work or 
make arrangements for other em- 
ployment as a principal or to prac- 
tice in connection with a specific 
project for which he has gained 
particular and specialized knowl- 
edge without the consent of all in- 
terested parties.” 


Functional Section Meetings 

An entire day was devoted to meet- 
ings of the various Functional Sec- 
tions. Highlight of the Functional 
Section meeting for Engineers in 
Private Practice was the speech of 
Congressman Gordon H. Scherer 
favoring participation of consult- 
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NEW AUTOMATIC MOLD HANDLING SYSTEM 
ad 40) ©) 8 | of] 2) A" a Pe fem Meolele ri M-ma le) Mel i mele) - 


CORPORATION 
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120 GRAINS CUT TO 45 
IN 200,000 cfm OF AIR 
WITH 85° TOWER WATER 


Without Kathabar, this job would have taken 1800 tons 
of refrigeration, at about 35F and reheating air from 
about 45F to 98F! With Kathabar the job took 6 hp 
instead of 2000. Ask the men who have seen Kathabar 
Type C units serve for years with practically no main- 
tenance. Write for specific information. 


SURFACE COMBUSTION 


vr 
Surface Division of Midland-Ross Corporation JER 
2398 Dorr St., Toledo 1, Ohio 


Send facts on Kathabar systems for the following application: 


name and title 
company 
etreet...... 


oC Ee Se EL ee” ee 





ing engineers in the highway pro- 
gram (see page 148). 

L. M. Van Doren, new chairman 
of the Functional Section, told of 
the activities of the Kansas Section 
and why they are a Functional Sec- 
tion of NSPE rather than affiliated 
with Consulting Engineers Coun- 
cil. “My partners and I pay dues of 
$3000 a year to the Functional 
Section. We are businessmen, and 
we would not pay this unless we 
thought we were getting something 
for our money. If we thought Con- 
sulting Engineers Council would 
offer us more, we would be CEC 
members.” 

Van Doren said the Kansas 
group has used funds primarily to 
gather facts before taking action. 
Unauthorized practice has been 
virtually eliminated in Kansas 
through this program, with the at- 
torney general issuing 19 injunc- 
tions. The Section also keeps a 
close eye on the ethics of Kansas 
consultants, which has prevented 
many cases from developing. 

What about telephone listings? 
“We did not find this a difficult 
problem. Actually, we practically 
rewrote the Wichita directory.” 

Van Doren said too many peo- 
ple have a tendency to write Wash- 
ington when they have a problem. 
Most problems could be. settled 
better at home. 

Positive Approach 

The Kansas Functional Section 
also is gathering further data on 
costs of public vs. private highway 
engineering. After Kansas highway 
officials said they could do engi- 
neering cheaper than could con- 
sulting engineers, the Functional 
Section got permission to have a 
CPA examine the highway depart- 
ment records. Part of the agree- 
ment is that the findings will not 
be made public. “We all want to 
get this hassle out of the newspa- 
pers.” Van Doren said both the 
consulting engineers and the Kan- 
sas highway department engineers 
merely want to know the truth. 
(Maybe the public would like to 
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Now get fast answers 


to your water hardness problems 


Handy new Morton Calculator gives you data at your fingertips when planning or improving hard water treatment systems. 





With this amazing new calculator you can accurately deter- 
mine for yourself the requirements of a water softening 
installation. You can quickly figure: the conversion of p.p.m. 
water hardness to grains per gallon hardness; the amount 
of exchange resin; the brine and salt requirements for maxi- 
mum efficiency; and brine tank size and operating brine 
level adjustments. 

You can make daily use of the calculator in selecting tank 
sizes for liquid volume problems. This Morton lon Exchange 
Calculator comes to you free of charge. 

Morton's Brine Engineers will be happy to work with you 
on brinemaking problems. Their experience and service 
can save you time, money and labor in the planning or im- 
provement of brinemaking systems. Morton technical assist- 
ance will assure maximum operating efficiency and the 
latest labor-saving techniques in brinemaking. 

Mail coupon today for your free Morton lon Exchange INDUSTRIAL DIVISION 
Calculator, and, if you wish, you also may ask for informa- 
tion about Morton's Brine Engineering Services. Dept. CE-7, 110 N. Wacker Drive, Chicago 6, Illinois 
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know, too — it is tax money that 
is being spent. ) 


McCamy Case Report 
Arthur Lewis, the defense attorney 
in the McCamy case in New Jer- 
sey, discussed the importance of 
the case as a precedent. In the Mc- 
Camy case, an engineer is ac- 
. a : 2 cused of practicing architecture in 
New York knows ay he ' the design of a country club and 


IT CAN HAPPEN 1. wn a of a house. The case is scheduled 


wT, to resume on June 27, at which 

ANYWHERE! oe e - “} | time Lewis plans to present a 20- 

Pin OP YF point motion for dismissal. He said 

it is a foregone conclusion that 

whatever happens, there will be 
an appeal. 

The architects are trying to re- 


| <e) Hi L b bE ' _ serve for themselves the design of 


ntsibceraaniieih tage teshieiik all inhabited space. Lewis said that 

Ahrens ite de New York, being performed with if this happens, engineers would 
: illumination from windows and one 7 e . 

: emergency light. be left with the design of sewers, 


refrigerators, generators, bridges, 


Reliable safeguard for and the like. 
power blackouts Other Actions 


It also was announced during the 
The 13-hour power failure in New York’s Manhattan last meeting that NSPE has scheduled 
summer caused widespread hazards, inconvenience, dis- a meeting in the near future with 
comfort or loss—in places without stand-by power. In hos- representatives of American Tele- 
pitals, surgery was performed without proper lighting, 
patients were served by candlelight. Buildings of all kinds 
had no use of lights, air conditioning, elevators, freezers. 

Kohler electric plants are reliable, easy to install for 
emergency power made vitally important by today’s in- basis. It was pointed out that one 
creasing dependence on electrical equipment. To help you trouble in the past has been that 
write specifications for varied applications Kohler Co. will NSPE members could not agree 
send on request a manual with complete data on sizes from 
1000 watts to 100 KW, gasoline or diesel. Write Dept. G-68. 


phone & Telegraph Co. to make 
another try at cleaning up engi- 
neering listings on a nationwide 


as to what is wanted from the tele- 
phone company. 

The Engineers in Government 
Functional Section also is making 
a survey that will be of interest 


to consulting engineers: 


“It is planned that the report (a 
MODEL 100R81 = a contei inf ant 
100 KW, : survey) will contain informa ion 
120/208 volt AC. ” « and data relating to the size of 
Stand-by. \ ae : , . 
Penang \h _—.. engineering staffs among various 
state departments and agencies; 
the percentage of registered engi- 
neers; the number and ratio of 
supporting technical personnel; 
qualifications and requirements for 








certain engineering jobs such as 
KOHLER CO. Established 1873 KOHLER, WIS. education, experience, registration, 
etc.; and information on occupa- 


|e) Hi L E R ‘o} <e@) aa L E R tional titles and grade levels of 


engineering employees.” aden 
Enameled Iron and Vitreous China Plumbing Fixtures «+ Brass Fittings ’ 


Electric Plants «+ Ajif-cooled Engines + Precision Controls 
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8 Years of Stoker Operation 
Without Forced Outage 


DETROIT ROTOGRATE AVAILABILITY ar 


CENTRAL SOYA COMPANY INC. 


Hersel Nash, Steam Power Superintendent of 
Central Soya Company, Inc., Decatur, Indiana 
Plant says: “Our 80,000 pounds per hour, 
600 psig boiler with Detroit RotoGrate Stoker 
has carried loads similar to the accompanying 
chart for 355 days per year for eight years 
(we have the boiler down for inspection and 
cleaning once each year, for about 10 days.)” 

“During this time we have burned about 
300,000 tons of Indiana coal without ever 
losing the load because of the stoker. Our 
monthly efficiencies average 85% to 86%. 
This is above the manufacturer’s predicted 
performance.” 


This ‘round the clock—seven days a week 
operation year in and year out with high 
economy proves the rugged stamina and 
ability of the RotoGrate . . . shows why it has 
long been first choice among operators and 
top management alike. 


Built to serve steam generators up to ap- 
proximately 400,000 pounds steam per hour 
capacity, the RotoGrate is one in a complete 
line of Detroit Stokers .. . overthrow spreader 
and underfeed types for commercial, industrial 
and utility boiler plants—also for incineration 
of both municipal and industrial wastes. 


DETROIT STOKERS Cost equals initial investment plus upkeep, plus produc- 


COST LESS 


tion losses due to equipment outage. The total is less 


with Detroit. Ask for Bulletin. 





DETROIT 


SINCE 1/898 


DETROIT STOKER COMPANY 


DIVISION OF UNITED INDUSTRIAL CORPORATION 
MAIN OFFICE AND WORKS MONROE, MICHIGAN 
District Offices or Representatives in Principal Cities 


STOKERS 
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transformer!” 


...and QUIETNESS is one of <== 
the big advantages of . - | 


General Electric dry-type 


transformers 


There’s no reason to have noise complaints on transformers! Just 
make sure you specify the transformers which are designed with 
the complete sound spectrum in mind—General Electric’s complete 
line of QHT* dry-type transformers. 


HERE’S WHY: General Electric has considered not only the 
volume of transformer noise but also the tone qualities. General 
Electric QHT dry-type transformers have up to 15 decibels lower 
sound ratings (volume) than NEMA standards. Sound spectrum 
tests (tone) in General Electric’s Sound Laboratory, located in Fort 
Wayne, Ind., have permitted G-E engineers to study the QHT 
design and vary its components to give you a balanced design—the 
best balance between electrical performance and sound qualities. 
Why not specify General Electric dry-type transformers? They 
represent the ideal balance of quiet operation, small size, light 
weight, high-temperature silicone insulation and long reliable 
transformer service. 
Your customers look for you to know the difference in trans- 
formers. Make sure you do! Ask for the complete story on G-E 
dry-type transformers. Your local General Electric Distributor or 
Apparatus Sales Office can show you the advantages of G-E QHT 
transformers. Or send in the coupon below for GEZ-2506A, “Sound 
Testing of QHT dry-type Transformers.” 
*Quiet High-Temperature Dry-Type Transformers. 


GENERAL @@ ELECTRIC 


Susie Sew hla SECTION C412-12 
bulletin for the General Electric Co. 


full story on G-E Schenectady 5, New York 
sound-level test- 


ing of transformers. Please send me GEZ-2506A, “Sound Level Testing 
of QHT Transformers.” 


NAME _ 
THLE 
COMPANY 


ADDRESS 





CITY _ Paice 5 a STATE 





Congressman Scherer Supports 


Highway Design by Consultants 


For consulting engineers, high- 
light of the recent National Sc- 
ciety of Professional Engineers an- 
nual meeting in Boston was the 
speech of Congressman Gordon H. 
Scherer (R.-Ohio), member of the 
Congressional roads subcommittee. 

“We get some idea of the mag- 
nitude of this program,” Congress- 
man Scherer said, “when we re- 
alize that, if we could have a pub- 
lic works program which would 
combine the Panama Canal, the 
Grand Coulee Dam, and the St. 
Lawrence Seaway into one _ tre- 
mendous construction project, and 
then multiply it 35 times, we would 
have the equivalent of this high- 
way construction program. 

“During the hearings on the 1956 
Act we were told by the experts 
that the 40,000-mile interstate sys- 
tem would cost $27 billion to build. 
Today we know that, in order to 
complete the interstate system as 
now contemplated, it will cost $40 
billion or more. 

“When the funds ran out, when 
the construction program had _ to 
be curtailed . . . there were some 
people, both in and out of Con- 
gress, who panicked They 
looked for scapegoats. The Bureau 
of Public Roads and state high- 
way departments became the chief 
whipping boys and so did private 
consulting engineers. In the short 
space of a few weeks we developed 
an amazing number of sidewalk 
highway engineers and experts on 
road legislation. 

“One of the principal charges 
was that the interstate system was 
overdesigned; that the rights-of- 
way were too wide and the inter- 


changes too complex; and that the 
entire highway layout was adorned 
with too many frills. It was then 
that the roof fell in on you con- 
sultants and you wondered who 
had kicked away the supports. 

“Well, I will tell you. These 
charges of overdesign were the 
answer to the professional bureau- 
crats’ prayer, the boys who believe 
in bigger and bigger government 
and the paternalistic, all-powerful 
state. For quite some time these 
professionals have been attempt- 
ing to build up and expand the 
engineering departments of the 
Federal government. This is the 
very nature of the bureaucracy 
with which we are plagued in this 
country and, believe me, it is not 
confined to one department, one 
agency, or one field of activity. 

“You private engineers should 
not get too chesty and feel that 
you are the only segment of pri- 
vate enterprise that is constantly 
being given the bum’s rush by the 
professional bureaucrats and _poli- 
ticians who believe that the great 
white father in Washington knows 
best. This charge of over-designing 
gave these boys the club they have 
been looking for to knock you com- 
pletely out of government work. 
So you were charged with overde- 
signing and overbuilding so that 
your percentage cut for engineer- 
ing services would be higher. 

“To say that the taxpayer will 
save money by having the various 
agencies of the Federal and state 
government set up huge staffs and 
bureaus to perform all of the en- 
gineering services required by gov- 
ernment for all of its public works 


programs, including highways, is 
plain, unadulterated nonsense. I 
have been around Washington just 
long enough to know that, when- 
ever it is possible to have private 
enterprise perform a service, it is 
done more economically and more 
efficiently than when government 
tries its hand. 

“Let me give you the prize ex- 
ample. As you know, during the 
eight years I have been in Con- 
gress, I have been a member of the 
Committee on Public Works. I have 
heard the liberals, the spenders, 
the proponents of big government 
and the welfare state, use TVA 
as an example or yardstick of a 
successful government operation. 
Every time the proponents and op- 
erators of the Tennessee Valley 
Authority come before our Com- 
mittee, they go back to the Valley 
with their arms in slings from pat- 
ting themselves on the back for 
their accomplishments. 

“I am no engineer, I am no busi- 
nessman, just an ordinary lawyer, 
but if I could not operate an enter- 
prise successfully if the government 
gave me all the money to start the 
business, provided additional 
amounts when I needed to expand 
it, and did not require me to pay 
any income taxes, my parents ought 
to disown me. 

“Now why do I mention TVA? 
Simply because it is the best il- 
lustration of the point I want to 
make. Of all the government agen- 
cies, TVA is the only one that has 
its own fully staffed, engineering 
department and never uses private 
consulting engineers in any way. 
You guessed it — it is at the head 
of the class — it takes first prize 
as having the highest engineering 
costs of all governmental agencies 
for the type of engineering services 
required. Need I go further? 

“The Atomic Energy Commis- 
sion, which has only a_ skeleton 
engineering staff of its own to make 
preliminary studies and to super- 
vise the Commission’s construction 
projects, makes the greatest use of 
private consulting engineers. Ac- 
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look what’s happened 
to hot water boilers! 





A 


Venturi-Action Mixing Tube 
plays 4 triple role: 





I It starts by mixing entrained water from 


the boiler with water entering the boiler. 


rough the tube, the temp- 


Traveling" ied by the surrounding 


erature is further modif 
water. 


3 Jet action at the end of the tube mage 

downward and outward again 
wi fines of the shell, providing 4 
ae unequalled in any other hot 
cu 


water boiler. 
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For details of Superior’s Hot 
Water Boilers in sizes to 350 


BHP write for catalog CCW- 13. 


For sizes from 400 to 600 BHP 
write for catalog CFW-13. 


Specialists in PACKAGED BOILERS... exclusively 


SUPERIOR COMBUSTION INDUSTRIES, INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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No, we're not making them 
with windows .. . we did that 
in the illustration to show 
you our NEW Venturi-action 
Mixing Tube which is the 
talk of the industry. 


il Watts ‘e 
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ad) 
Tuy PERGcas 
Simple as it is, the importance of this NEW 
Venturi-action Mixing Tube can hardly be over-em- 
phasized; for hot water boilers in many types of 
installations are subjected to rapid and extreme 
changes of water temperature. When the distribu- 
tion of cool water is not completely equalized, the 
resulting expansion and contraction of the boiler 


causes stresses and strains which have become 
known as Thermal Shock. 


No hot water boiler can be made to withstand 
severe and repeated Thermal Shock .. . but this 
new Superior Boiler is designed to reduce it to a 
minimum. 

Available in sizes to 600 BHP, Superior’s Hot 


Water Boiler is the answer to trouble-free hot water 
heating. 


nga 


PACKAGED BOILERS 





cording to the Hoover Commission 
Task Force Report, its engineering 
costs are 5.23 percent which are 
the lowest of any government agen- 
cy. It is significant that those agen- 
cies which make the least use of 
private consulting engineering or- 
ganizations have the highest costs, 
some running as high as 17 per- 
cent. In fact, the engineering costs 
of agencies increase in proportion 
to the lesser use they make of the 
services of private engineers. 


“And don't let those who are 
crying crocodile tears and looking 
for whipping boys because of the 
increased costs of the highway pro- 
gram tell you that it is different 
when it comes to highway en- 
gineering services. The companies 
and organizations which built most 
of our toll roads with private capi- 
tal have used the highest stand- 
ards of highway construction be- 
cause they want to be able to han- 
dle the tremendously increased 





135 “watchmen” 


protect this plant... 


ONLY 9 OF THEM 
ARE ON THE 
PAYROLL 


One of the outstanding advantages of 
an Autocall Property Protection Sys- 
tem is the day-in-day-out savings... 
enough to pay off the initial cost in a 
short period of time. At the Fairbanks- 
Morse Beloit Works, Wisconsin for 
example, only half the normal security 
patrol personnel is required. 


All trouble signals are automatically 
funneled into the Control Center. Here 
they are immediately printed (in plain 
English) on the Autocall-Howe Print 
Recorder, giving time, location and 
cause of the signal. 


Automatic sensing devices are the 
“watchmen” of the system that detect 
and signal dangerous or irregular con- 


ditions. Signals are positive, non-inter- 
fering and successive. If two or more 
transmitters are actuated at the same 
time, each operates in its proper turn. 


A money-saving system can be tailored 
to fit the size and nature of your 
property. Security personnel can be 
held to a minimum while protection 
can be brought to a high level. Get the 
full story. Phone, write or wire now. 


flutocall 


FIRST IN PROPERTY PROTECTION 


THE AUTOCALL COMPANY ¢ SHELBY, OHIO e SALES OFFICES IN PRINCIPAL CITIES 
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the drop-off in awarding contracts 


not the fault of the state highway 





traffic loads in the next 5, 10, and 
15 years. The toll road people, to 
be able to pay off their bondhold- 
ers, had to keep their costs at a 
minimum. All the engineering work 
on these toll roads was done by 
private consulting engineers. These 
costs, as you know . . . averaged 
considerably lower than the engi- 
neering costs for any publicly con- 
structed highways. By contrast, 
the State of California which has 
a fine highway engineering depart- 
ment and does all of its own high- 
way engineering services has a 
comparable cost of 24.1 percent. 

“Now don’t get me wrong. The 
various highway departments of the 
several states are excellent organi- 
zations headed by competent and 
dedicated men who are doing an 
outstanding job in getting this 
mammoth highway program under 
way. To their credit they have 
used, particularly in urban areas 
where the design is unusually com- 
plex, consulting engineering firms. 
It is not the fault of these men if 
their costs are higher. 

“This always happens, as I have 
pointed out, when government per- 
forms a service. It is the very na- 
ture of bureaucracy. It is the re- 
sult of the way government works, 
the result of political and other 
pressures, and the fact that the de- 
partment does not have to make a 
profit or pay taxes as do your pri- 
vate organizations. 

“There are peaks and valleys, as 
we all know, in highway construc- 
tion. We had a cogent example 
last year when the highway pro- 
gram ground almost to a halt be- 
cause Congress dawdled and _poli- 
ticked and for nine months failed 
to provide the necessary moneys 
for the depleted trust fund. A great 
big valley resulted which hurt 
everyone connected with the high- 
way program. The contractors and 
engineers who had expanded their 
organizations and invested large 
sums of money, some through bor- 
rowing, in order to meet this great 
construction challenge, were left 
sitting, holding the bag because of 
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government, which is not entire- 


BUELL 
CAME 

UP 

FAST 

ON 

THE 
OUTSIDE! 


In fly ash collection the specification of electric precipitators 
is...increasingly... “Buell”. The 1959 central station design survey 
published by POWER magazine in October, 1959 shows that Buell . 
installed 8 out of 22 precipitators. And that high proportion was not 


surpassed even by the longest-established manufacturer in the field! 
M@ Why this fast-growing demand for Buell electric precipitators? 
There are many reasons. Unique design features minimize mainte- 
nance and provide exceptionally high efficiencies. In 10 years of 
selling Buell SF Electric Precipitators, the number of spare and re- 
placement parts ordered from Buell has amounted to less than 2% of 
the total sales! You seldom replace Buell’s exclusive ‘Spiralectrodes,’: 
because the rigid fastening makes sure they won’t break. Their pre- 
cise construction of strong-heavy stainless steel prevents rust and 
corrosion. [J See for yourself some of the 
reasons why men in many industries are 
specifying Buell SF Electric Precipitators. 
Send now for details. The Buell Engineering 
Company, Inc., Dept. 47-G, 123 William St., 
New York 38, N.Y. Northern Blower Division, 


6404 Barberton Ave., Cleveland, Ohio. (Sub- No de. i[e) 
sidiary: Ambuco Ltd., London, England.) 
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Whether by automobile or move- 


oammin. mi, mimi, mum (Baas te, fees mice. 


the drop-off in awarding contracts 
they had been promised by the 
1956 Act. 

“As I have said, there are peaks 
and valleys in this game. When a 
state highway department builds 
up an organization of sufficient 
magnitude to take care of the en- 
gineering services that are so vital- 
ly needed during the peaks, then 
it has a lot of people sitting 
around, twiddling their thumbs 
during the valleys. This costs 
money — this is waste — and it is 


not the fault of the state highway 
engineer if the professional poli- 
ticians want that kind of operation 
and adopt that kind of a policy. 

“In contrast, the private consult- 
ing engineer during the off-seasons 
has his organization geared to per- 
form a dozen different types of en- 
gineering services not only for 
other agencies of government but 
also for the great private industrial 
empire in this country. 

“I am aware of the fact that the 
General Accounting Office of the 





THE NEW 
ROCKER-GLO 


— 


SWITCH 


Here is a switch that can take it...and come back for 
more. Install Rocker-Glo in the most used and abused 
stations in institutional, commercial or factory building. 
Then watch it continuous, perfect, satin-smooth per- 
formance. 

P&S Rocker-Glo switches are AC switches, designed to be 
used at full current ratings on tungsten filament and 
fluorescent loads — one does the work of two AC-DC 
switches for controlling fluorescent fixtures. Rocker-Glo 
can be used anywhere old-style toggle switches are used. 
Rocker-Glo is sturdily constructed. Its rugged, wall- 
hugging luminous rocker is not subject to breakage from 
accidental blows as is the case with ordinary switch 
handles. It’s built to withstand punishment ordinary tog- 
gle or specialty switches cannot take — changes no wiring 
habits. Single Pole and Double Pole switches are indicat- 
ing — you can tell when they're on or off. 


For more information write Dept. CE-76 


SYRACUSE 9, 
60 E 42nd St. New York 17. N.¥ 


NEW 








Available in Despard 
interchangeable type, 
Despard Type mount- 
ed on strap and narrow 
rocker for tumbler 
switch plates. A speci- 
fication grade switch, 
15 and 20 amps. 120/ 
277 volts AC. 


PASS &@€ SEYMOUR, INC. 


YORK 


1440 N Pulaski Rd.. Chicago S1, tl. 


in Canada. Rentrew Electric Limited, Rentrew. Ontario 


MAKE THE COMPLETE JOB COMPLETELY P&s 





government, which is not entire- 
ly free from the attitude of the 
professional bureaucrats I have 
been talking about, last year com- 
plained about the use of private 
consulting engineers on the high- 
way program and blamed some of 
the increase in costs on their use. 
Now, as I have said, you are going 
to find an occasional instance 
where they will be able to sub- 
stantiate that charge, but I will 
bet my last dollar that on the thou- 
sands and thousands of highway 
projects, this charge will not stand 
and that the very opposite is true. 
In fact, if you read GAO's report 
carefully, you see that it makes the 
general charge without substantiat- 
ing it by competent evidence or 
reasonable arguments. 

“In spite of the findings and 
recommendations of the Hoover 
Commission, you are going to have 
an increasing demand for bigger 
and bigger engineering depart- 
ments and for the elimination of 
private engineering services in gov- 
ernment work. The only way to 
stop this assault on this particular 
segment of the private enterprise 
system is to bring about an in- 
formed public opinion through an 
educational process. 

“This Special Highway Investi- 
gating Committee of which I am 
a minority member is going to in- 
vestigate private engineering costs. 
I assure you there is a lot of pre- 
conceived sentiment for the reduc- 
tion or elimination of private con- 
sultants in highway work. 

“We must insist that before any 
action is taken, an unbiased study 
be made of highway construction 
engineering costs by both govern- 
ment agencies and by private en- 
gineering companies. In other 
words, the Hoover Task Force Re- 
port made in 1955 must be brought 
up-to-date. I myself have no doubt 
as to the outcome of an impartial 
survey, especially if there is taken 
into consideration the fact that pri- 
vate organizations pay taxes back 
to the Federal government on 
whatever profit they make.” “@ 
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HUSKY 
REDUCING 
TEE 


HUSKY 
STANDARD 
TEE 
HUSKY 
ECCENTRIC 
REDUCER 


ELBOW 


HUSKY 
CONCENTRIC 
REDUCER 


HUSKY 


STE. 
WELDING 
FITTINGS 


MEMBER 
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Whether by automobile or move- 
ment of gases and liquids by pipe- 
line, today’s trend in transportation 
is toward efficiency and economy. 
HUSKY steel welding fittings are 
designed to provide both. In fact, a 
welded system using HUSKY fittings 
can now be installed for no more 
than a threaded system. Or, looking 
at it another way, you can save as 
much as 85% per fitting over the 
welded fittings now in use! HUSKY 
fittings are ideal for all Schedule 40 
piping and fully comply with A.S.T.M. 
A234 specification... perform 
admirably at much lower cost. 3K 
ASK FOR FULL PARTICULARS FROM 
YOUR WHOLESALER...OR WRITE 
NIBCO INC., DEPT. KS-6707, Elkhart, Ind. 


transportation, 


oo! 


*K current jobs where HUSKY FITTINGS are 
being used include the following: KAISER 
PERMANENTE CEMENT PLANT, Nanakuli, 
Hawaii; U.S. STEEL CORP., Chicago, Illi- 
nois; TEXAS A & M COLLEGE, College 
Station, Texas; WOODLAND CHRISTIAN 
CHURCH, Lexington, Kentucky; PURDUE 
UNIVERSITY, West Lafayette, Indiana; 
McCHORD AIR FORCE BASE, McChord, 
Washington; SONOMA COUNTY CIVIC 
CENTER BUILDINGS, Santa Rosa, Cali- 
fornia; NORTHWEST ORIENT AIRLINES 
FACILITIES, Minneapolis, Minnesota; 
FIRST BAPTIST CHURCH, Lima, Ohio. 
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Nation’s Water System Inadequate 


AWWA Annual Conference Report 


WitH AN INCREASING population, a deteriorating 
water supply system, and a predicted need of 
600 billion gallons of water a day (about half the 
average runoff of all the streams in the country) 
by 1980, American engineers were told to stop 
watching the skies for a miracle and get out their 
slide rules at the recent American Water Works 
Association’s 80th annual conference. 

Theodore M. Schad, staff director of the Senate 
Select Committee on Natural Water Resources, 
said in the first public report issued by the two- 
year-old organization, “We cannot count on a mir- 
acle to help us out. Reports on desalting of sea- 
water and artificial inducement of rainfall give no 
concrete evidence which would lead one to expect 
early success. In my opinion, it would be a grave 
mistake to place any great degree of hope on find- 
ing an early solution to our water problems from 
either of these sources.” 

Raymond J. Faust, AWWA secretary, predicted 
annual construction needs of more than $1 billion 
per year for the next 20 years to cover current 
water system deficiencies, anticipated population 


increases, and the cost of improving water quality. - 


Biggest single item in Faust’s future was providing 
water to keep up with population growth. Based on 
figures from Louis Howson, Chicago consulting 
engineer, Faust said it takes $250,000 capital invest- 
ment at 1959 prices to add service for each 1000 
new consumers. Average population growth is ex- 
pected to total almost four million a year between 
now and 1980. Making a total 20-year expenditure 
of something over $16 billion. 


Water System Deficiencies 


But the current system is far from adequate. 
Faust referred to a 1955 survey by the U. S. Public 
Health Service which showed that of the water 
systems serving communities of 25,000 or more, one 
out of five was deficient in supply, two out of five in 
transmission capacity, one out of three in pumping 
capacity, two out of five in treatment capacity, 
almost one out of three in ground storage capacity, 
more than 40 percent in elevated storage capacity, 
and over half in distribution facilities. 

A follow-up showed that the situation had gotten 
worse since the study. A Commerce Department 
spokesman estimated that merely correcting pres- 
ent deficiencies would cost $5 billion. Spread over 
20 years, this would be $250 million annually. 


(In analyzing the situation, Faust stressed one 
method of getting public approval for the vast 
new programs needed. “Get the services of a 
consulting engineer to substantiate your position 
and get the cost of the program.” ) 

In addition to Faust’s impressive sums, Schad 
predicted a huge construction program on river 
control and storage projects. Stressing that he was 
giving only his own unofficial predictions, Schad 
foresaw a need for dams and reservoirs to make 
possible complete control of river flows, a condition 
previously experienced only in the more arid re- 
gions of the West. 

“The key to the future sufficiency of water,” ac- 
cording to Schad, “appears to lie in increasing 
reuse of available water supplies. Primary atten- 
tion should be given to improving our methods 
for pollution abatement and increasing river regu- 
lation, moving ultimately toward full regulation of 
stream flows in many of our rivers. Even these 
methods will not be effective unless new techniques 
for removing or keeping wastes out of our streams 
can be devised. 

“By 1980—20 short years from now —at least 
5 of 22 water resources regions into which the coun- 
try has been divided for the purposes of the Com- 
mittee’s studies, will have generated demands for 
water that will exceed the sum total of the available 
supply, even with widescale reuse of water. This 
will necessitate either the importation of water 
from other river basins or the making of decisions 
as to which uses of water would have to be fore- 
gone in deference to other, more desirable, uses, 

“These regions are, of course, in the southwestern 
part of the country, but the Committee is not in a 
position to re lease specific figures on them until 
the studies are completed and checked. 

“Computations by Resources for the Future in- 
dicate that the flows needed for dilution of sewage 
and industrial wastes under present treatment 
techniques will be extremely high. In fact, they 
will become the ruling flows in the highly con- 
gested, urban-industrial areas, such as in the 
northeastern part of the country, unless means other 
than dilution with clean water can be found to pre- 
serve the oxygen content of such streams. The Pub- 
lic Health Service’s computations of the amount 
of water required, based on extrapolations of vari- 
ous methods for computing the ability of streams 
to assimilate wastes, indicate such a large quantity 
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d new AUTOMATIC 
WATER SOFTENER 


Joins the Elgin Line. 
.-at a new low, low price 


Choice of two other 
outstanding controls 


MANUAL 
MULTIPORT 


Thousands of water 
softeners with the 
manual multiport 
valve control attest 
to its excellent per- 
formance and rug- 
ged construction. 
All operating steps 
are controlled by 
one simple revolu- 
tion of valve handle. 


HYDRAULIC 
ULTRAMATIC 


For those who want 
the finest in auto- 
matic operation, this 
hydraulic “Ultra- 
matic’”’ is the an- 
swer. Its time- 
proved hydraulic 
valves and automa- 
tic pilot give the 
ultimate in depend- 
ability and control. 





t 
This brand new Elgin Automatic Water Softener: 
employs the Elgin time-proved multiport valve with - 
simple, and therefore dependable, motorized lift-turn , 
mechanism. 

This simplicity of design not only gives it depend- 
ability of operation, but also permits selling it at a. 
low, low price despite the fact that it is built to tra-. 
ditional Elgin quality standards. 

Like all Elgin Water Softeners, this new automatic ' 
is also available in the revolutionary “Double-Check” 
design described below. Now more than ever before 
it will pay you to get a quotation from the Elgin man 
before you buy. 


Available in Elgin ‘‘Double-Check”’ design 


Yes, this new automatic—and the softeners with the two other 
controls described opposite—are available in the “Double- 
Check” design which gives these money-saving features: 


Ts Zeolite locked in . . . prevents costly replacements. 


2. Being locked in,, zeolite can be backwashed more thor- 
oughly without loss . . . to keep softener clean, efficient, 
long lived. 


3. Clean, receptive zeolite bed, plus highly efficient brine 
distributing system, means complete regeneration with 
marked salt savings. 


4. Deeper zeolite bed of ““Double-Check” softener gives far 
greater softening capacity from given size softener or 
equal capacity from smaller one. 


poh for Bulletin 615 


Complete facts about Elgin softeners and other equipment 
listed below are given in Bulletin 615. It is yours for the 
asking. So too are the services of the nearest Elgin represent- 
atives. They are listed in the yellow pages of phone books in 
principal cities under “Water Softening & Treatment.” 


ELGIN SOFTENER CORPORATION 


146 N. Grove Avenue, Elgin, Itilinois 


Representatives in principal cities « In Canada: G. F. Sterne & Sons Ltd., Brantford 
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of storage will be required for dilution that new 
techniques for handling wastes will have to be de- 
veloped as the most economic way of dealing with 
waste disposal. 

“It is evident that our present methods of treat- 
ing sewage and industrial wastes must be over- 
hauled. As the Public Health Service has advised 
the Select Water Committee, new treatment 
processes, probably based on entirely new concepts 
and principles, may be required. Presently known 
methods such as lagooning of wastes, and rapid 
oxidation may come into increasing use.” 


Saline Water Conversion 


The minority viewpoint on fresh water from the 
sea was set forth by Allen Cywin, assistant direc- 
tor for Demonstration Plants of the Office of Sa- 
line Water, and Lewis S. Finch, vice president and 
chief engineer of the Indianapolis Water Company. 

According to them, “Worldwide, nearly 20 mil- 
lion gallons of fresh water now are in production 
(from desalting) each day. Small in terms of our 
larger city and industrial requirements, this rep- 
resents a 15-fold increase in the past decade. 

“In 1952, the costs for saline water conversion 

. amounted to $4 to $5 per thousand gallons. 
Those costs were high partly because the plant 
sizes were small and also because the equipment 


was designed primarily for marine service. Now 
that a market for civilian equipment is developing, 
the individual plant size and the efficiency of op- 
eration has improved, thereby permitting a realistic 
present-day cost of conversion of less than $2 per 
thousand gallons for presently installed plants. 

“Saline water plants now under construction and 
being designed should be gapable .of producing 
water at close to $1 per thousand gallons in plant 
sizes of approximately 1 mgs. When one considers 
the inflationary period of the 1950s, one truly must 
be proud of the industry-government’s 400 percent 
improvement in process costs in the past decade. 

“There are some communities in the United 
States today that pay $5 to $7 per thousand gallons 
for hauled water. As a portent of things to come, 
one of those communities — Coalinga, California — 
recently purchased a small electrodialysis demin- 
eralizer and thus has become the first American 
municipality to utilize this new and superabund- 
ant resource — saline water. In this instance, brack- 
ish ground water.” 


Conversion by Freezing 


In listing methods of desalting water (distilla- 
tion, membrane, freezing, and chemical), the two 
men termed freezing the dark horse. Freezing (sep- 
arating fresh water ice crystals out of saline water ) 








Fourteen Recold Multizone units provide the complete 





heating and cooling requirements for Tidewater Oil 
Company’s new world-wide headquarters in Los Angeles. 
This ultra-modern building features the newest innova- 
tions in office traffic and communication-and the best 
in customized climate — by Recold, of course. 


JR JA COILID CORPORATION 


7250 East Slauson Avenue, Los Angeles 22, California 


Architect: C. L. Peck * General Contractor: Claud Beelman & Associates * A/C Contractor: Air Conditioning Co. of California 
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~ FOR SAFETY YOU CAN SE 
REMEMBER THE WFR 
VISIBLE BLADES 


e The men who pull the switches will tell you what 

can happen when a switch, believed to be open 
— isn’t. A lot of things can happen—and every one 
of them is bad. Personnel safety is in jeopardy. 
Motors can single-phase. Machinery and work can 
be damaged. Down-time can skyrocket. 

Doesn't it make sense to insist on Visible Blade 
construction which gives you a road block against 
any of those possibilities? Doesn't it make equally 
good sense to insist on the safety switch which gives 
you that construction —plus a lot of other perform- 
ance advantages? Evidently it does, because 
Square D switches have never been out of first 
place in more than 50 years! 

They cost no more...why settle for less? 


Mait the coupon for latest Safety Switch Bulletin 





Square D Company, Dept. SA-121 
1601 Mercer Road, Lexington, Kentucky 


Please send me your latest SAFETY SWITCH BULLETIN 


NAME 





COMPANY. 





ADDRESS. 





CITY ZONE____ STATE 











SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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has the advantages of lesser tendency to scale and 
corrode, as well as the ability to operate with less 
thermal interchange. There are at present two lead- 
ing freezing methods with a good potential for 
economically producing sea water ice — freeze- 
evaporation and direct refrigerant cooling. 

Carrier Corporation designed and built the first 
freezing saline water conversion pilot plant of any 
appreciable size (15,000 gpd) and will build an- 
other more than twice that size this summer at 
Harbor Island, Wrightsville, North Carolina. In 
the existing plant, synthetic sea water is introduced 
into a high vacuum chamber and is flash-cooled to 
a temperature low enough to produce ice crystals. 
The water vapor is an additional source of puri- 
fied water and is either mechanically evacuated 
from the freezing chamber or handled by an ab- 
sorption unit. The ice crystals are washed free of 
the brine in a countercurrent wash chamber. 

Blaw-Knox is building a different type pilot plant 
near St. Petersburg, Florida. In this system a re- 
frigerant such as isobutane is introduced directly 
into the brine, thus freezing some of the solution 
into ice crystals. “The use of a direct refrigerant 
greatly reduces the size of compressor needed as 
compared to the other cycle but adds the compli- 
cation of handling a second fluid with little or no 
loss allowed,” the speakers added. 


Omar C. Hopkins, of the U. S. Public Health 
Service, told what kind of drinking water tomor- 
row’s public is likely to demand. “It appears so far 
that there will be almost no change in the microbi- 
ological requirements, relatively few changes in the 
requirements regarding ‘source and protection’ and 
physical aspects, and a number of changes in the 
chemical limits.” 


Other Water Problems 


And what makes water mains break? A_ panel 
says, “One of the major causes of main breaks in 
Philadelphia is changing traffic conditions. Modern 
heavy trucks and similar vehicles impact loads to 
the underground structures beyond those for which 
older pipelines were designed. This is particularly 
true in the winter months when frost penetration 
transmits surface shock to greater depth. Another 
important factor is stray current electrolysis which 
is created by the now abandoned street railway 
system.” 

And in New York City . . 


tributing causes for water main breaks, the un- 


. “Of the many con- 


equal settlement of the soil in which the main is 
laid (especially along subway routes) and the 
settlement of subsurface structures (electrical con- 
duits or gas and steam mains) are frequent and 


serious offenders.” aa 





HEAT PROCE 


OF UP TO GOO’ F.? 


BROS Liqui-Therm Heaters 
Provide these 
at Low Working Pressures 


& The Bros Liqui-Therm Heater provides 
850,000 to 50,000,000 BTU requirements 
for modern industrial processing high tem- 
perature demands of up to 600° F. These 
temperatures are produced at working 
pressures below 15 psi. 

A variety of heat transfer media under 
forced circulation can be used to achieve 
accurate control of high temperatures. 

Bros Liqui-Therm Heaters, Watertube, 
Package, and Cornertube® High Tempera- 
ture Water Boilers are available through a 
national sales organization. 

Write for full information and nearest 
dealer. 
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BROS Incorporated 


1057 TENTH AVENUE S. E. 








Power Division 
MINNEAPOLIS 14, MINNESOTA 
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Safety Mineral Insulated Cable for a greater variety 
of 600 v applications than any other wiring system” 


MI Water Resistance: 


MI Heat Resistance: 


MI Flexibility: 


General 
Cable Corporation, 
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...the practical 


approach to air conditioning 
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ARCHITECTS & ENGINEERS; BALLOU AND JUSTICE, RICHMOND 
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For a growing hospital... 
comfort conditioning 


by 


Mary Washington Hospital, Fredericksburg, started back in 1899 in a five-room 
frame cottage. Today, after 61 years of progress and steady growth, the Hospital 
boasts 150 beds, a20-bassinet nursery and completely modern facilities throughout 

. including Acme-system comfort conditioning for the recently added third and 
fourth floor nursing units. 


The patients, of course, are the primary beneficiaries of the year ‘round comfort that 
Acme air conditioning provides but they're not alone in their appreciation, for 
John T. Ellington, Fredericksburg contractor who installed the system, had this to 
say .. . “When I take on a job, I prefer to buy from one manufacturer, if the equip- 
ment meets specifications. I selected Acme because their equipment not only met 
specifications, but was available for fast delivery so we could meet our deadline. 
Further, there were no installation problems with the Acme chiller, cooling tower 
or multi-zone air handler. These units are factory assembled and pre-tested . . . no 
need to assemble on the job. I just put them in the building and hooked them up.” 


Mr. Ellington stated, too, that “this June will complete two years of continuous 
operation and there hasn’t been a service call involving the Acme equipment.” 


How can you beat it? . . . simple, low-cost installation . . . factory-tested perform- 
ance reliability . . . minimum maintenance . . . client-pleasing operation. And all of 
this mind you, assured by a name that has stood for quality air conditioning and 
refrigeration equipment since 1919... ACME. 


INDUSTRIES, INC. 
JACKSON, MICHIGAN 


Manufacturers of Quality Air Conditioning and Refrigeration Equipment Since 1919 


Packaged Chillers Cooling Towers Air Handlers 
142-250 tons 3-120 tons 665-47,000 cfm 





FREE 


from BLONDER-TONGUE 


MASTER TV SYSTEM 
INSTALLATION 
MANUAL 


All the facts that you need to assure 
top and dependable master TV system 
performance. Contains information that 
is the result of more than 2,000,000 
master TV installations featuring 
Blonder- Tongue Masterline equipment: 





CONTENTS © 


TYPES OF SYSTEMS 


construction; old construction; 
cally Lang systems; horizontally 


COMPONENTS IN MASTER TV SYSTEMS 


Amplifiers; ev tapoffs; antennas; 
transmission li 


THE ‘HEART’ OF MASTER TV SYSTEMS 
**Head-end”’; lifiers; line filters; 
feed-thru coapiors; radiation prast 
housings. 


‘ARTERIES’ OF MASTER TV SYSTEMS 
ne": splitters; cable; tapoffs; 
isola’ 


ANTENNA INSTALLATION 


Orientation, ‘‘directivity”’; signal 
strength; towers and a 


LINE INSTALLATION 


Balanced transmission; co-ax cabie: 
RG/11U and RG/59U; 300 ohm ribbon 
tine; baluns, matching transformers. 


DESIGNING AND CALCULATING 
_ MASTER TV SYSTEMS 
Typical system diagrams; vertical cable 
run ——_ hotel, apartment —to 
400 outlets, new a Digested 
construction; horizontal cab! 
oe : —~ “< tal—400 outlets, 
new construction, hosp 
old construction; trailer park s 
148 outlets, new or old nareten 


TESTING AND MAINTAINING A SYSTEM 


Equipment for servicing a system; 
substitution method; field repairs; 
testing and maintaining cable. 


CHARTS AND TABLES 


Amplifier specifications; tapoff— 
isolation networks; cable characteristics; 
attenuator pad construction; half wave 

pac ple — stub traps, 

and mor 


ners SPECIFICATIONS 
BLONDER-TONGUE—A HISTORY IN 
MASTER TV : 








Company background; products; services: 
Free engineering service. 


GLOSSARY OF MASTER TV TERMS 
Motel Master TV systems. 














Write for your free copy today. 
BLONBER- TONGUE LABORATORIES, INC. 


9 Alling Street, Newark 2, New Jersey 
Dept. CE-7 


in Canada: Telequipment Mfg. Co., Ltd., London, Ont. 


Export: Morhan Export Corp., N. Y. 13, N. Y. 


hi-fi components « UHF converters « 
Master TV systems e¢ industrial TV 
cameras ¢ FM-AM radios 





Parallel Reading for 


Consulting Engineers 


Journey to America, by Alexis de Toc- 
queville, edited by J. P. Mayer; Yale 
University Press, New Haven, Conn.; 
$6.50. 

When he visited America in 1831- 
32, the young French lawyer, Alexis 
de Tocqueville was actually on a 
mission to study our prisons and 
penal methods. While he did visit 
Sing Sing and a few other institu- 
tions, jails were of secondary inter- 
est to him. He was much more 
fascinated by this young democ- 
racy, brought together, as he saw 
it, in a violent mixture of party 
politics, public education, the jury 
system, slavery, and religion. He 
traveled from Canada to Louisiana, 
from Boston to St. Louis, and he 
talked with many of the important 
persons of the time. He carefully 
records with regard to his own 
personal opinion, the conversations 
of Joel Poinsett, of South Carolina, 
John Quincy Adams, of Massachu- 
setts, and some French Canadian 
trappers sitting around the camp 
fire north of Mackinac. 

This book is a translation of 
several of de Tocqueville’s note- 
books, the basic material he used 
in writing his great classic Democ- 
racy in America. These notebooks 
are to Democracy in America what 
Boswell’s Journals are to his Life 
of Johnson. And while de Tocque- 
ville is personally quite the oppo- 
site of Boswell — he is unemotional 
and seldom injects himself into his 
notes — his style and his data are 
both fascinating and enlightening 
for the reader. 

When de Tocqueville visited the 
United States, Andrew Jackson was 


President, and our party system 
was just flexing its muscles. It is 
clear that de Tocqueville is sur- 
prised that such good government 
can come from such middling 
office holders. There are few great 
men about. De Tocqueville thinks 
that Charles Carroll of Maryland 
is about the only person he has 
met here who is an exact counter- 
part of a European gentleman. 
“Probably the great Southern land- 
owners at the time of the Revolu- 
tion were all of such sort. That 
breed of men, which provided the 
greatest names in America, is dis- 
appearing. With them the tradition 
of cultivated manners is going. The 
people become educated, knowl- 
edge spreads, and middling ability 
becomes common. Outstanding tal- 
ents and great personalities are 
rare. Society is less brilliant and 
more prosperous. The various ef- 
fects of the progress of civilization 
and enlightenment, about which 
only Europe is in doubt, can be 
seen as clear as day in America.” 

The reader will get a new con- 
cept of the United States in the 
first half of the 19th century. It is 
a startling picture. De Tocqueville 
points out that, compared with 
other nations, the United States is 
by far the most educated. No- 
where else does one find the aver- 
age man able to read, write, and 
argue politics with intelligence. De 
Tocqueville agrees that democracy 
is remarkably wonderful in Amer- 
ica, but he still has some doubts 
concerning its application in Eur- 
ope until there is a more general 

Continued on page 166 
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At the end of the day, steel pipe brings the 
comforts of home to the airmen of tomorrow 


Saturday’s parade ends a schedule-filled week for 1,500 
cadets at the U.S. Air Force Academy near Colorado Springs. 
From the parade grounds the cadets return to their quarters 
. . . the world’s most modern in comfort and convenience 
for housing the nation’s air-leaders of tomorrow. 

Steel pipe contributes much to making the Academy the 
world’s finest. For radiant heating over five miles of steel pipe 
were used. In the 17,800 acre Academy Complex, the plumb- 
ing, vent and drainage lines were fabricated from steel pipe. 
And, it was used because—in an evaluation of service life, 
ease of fabrication, availability and cost—steel pipe proved 
superior to any other tubular product. 

At the U.S. Air Force Academy, as in buildings throughout 
the nation, steel pipe is the perfect, low cost tubular conductor 
of water, gas and oil. The high thermal conductivity and 
structural strength of steel pipe make it ideal for many appli- 
cations including radiant heating, cooling, refrigeration, ice 
making, snow melting, electrical conduit and myriads of 
residential, commercial and industrial applications. 





STEEL PIPE IS FIRST CHOICE 


¢ Low cost with durability ¢ Threads smoothly, cleanly 

¢ Strength unexcelied for safety ¢ Sound joints, welded or coupled 
¢ Formable—bends readily e Grades, finishes for all purposes 
e Weldable—easily, strongly e Available everywhere from stock 


INSIST ON PIPE MADE IN U.S.A. 
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Prefabricated steel pipe sections resulted in quick and 
easy installation for the radiant heating system at the 
Academy. Because the coefficient of expansion of steel 
pipe and the concrete slab in which it's embedded are 
compatible—iong service life is assured. 


COMMITTEE ON 
STEEL PIPE RESEARCH 


150 East Forty-Second Street, New York 17,N.Y. 





Plumber’s Progress 


The Subject is a Peculiar One... 
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The Pedestal Lion closet of the 90s. 


Clean and Decent, by Lawrence Wright; 
Viking Press, New York, N. Y.; $4.95. 
Subtitled, “The Fascinating His- 
tory of the Bathroom & the Water 
Closet and of Sundry Habits, 
Fashions & Accessories of The 
Toilet, Principally in Great Britain, 
France, & America,” this is a book 
dealing with a narrow field of 
broad interest — a subject close, 
may we say, to all of us. The il- 
lustrations, alone, are worth the 
price, but in addition Mr. Wright, 
it turns out, is an excellent and 
erudite Englishman who handles 
his chosen topic with taste, wit, 
and authority. 

The history starts, as histories 
tend to, with Egypt, Greece, and 
Rome. It brings the reader up 
flush with the turn of this cen- 
tury. But Mr. Wright is at his best 
(and that is more than just good ) 
when dealing with the Middle 
Ages. It is the 12th through the 
14th century that shines here as 
really clean and decent. 

Nobody then was shy. A pictured 
knight dismounts from his steed 
to attend his lady’s open-air tub, 
and in medieval stories of amorous 
intrigue, Wright says, the two 
lovers usually began the evening 
by bathing together. Ideas of pro- 
priety were different from ours; 
the whole household and the guests 
shared one sleeping apartment, 
and wore no night clothes. It was 
not necessarily rude to be nude. 

Consulting engineers might learn 
some new tricks from old layouts. 
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The Royal Close Stool at 

Hampton Court, c.1600. 














The Fountain Bath or Ascending Douche, c.1870. 


The Dolphin, 1882. 
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Bain en Forme de Sopha, or the Spirit of ’76. 





ASK ME ANOTHER 


Does concrete containing calcium chloride have any effect 


on aluminum conduit? 


Little effect! The normal amount of calcium chloride used 
in cement is 2% of the dry cement by weight. This 
amount won’t harm either aluminum or steel buried in 
concrete. However, if excessive amounts are used, 
calcium chloride could possibly corrode steel or aluminum 
as well as have a harmful effect on the concrete itself. 


For all the answers about aluminum rigid conduit, call 


any Kaiser Aluminum distributor or sales office. 


pre, 
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Kaiser Aluminum & Chemical Sales, Inc., 
Kaiser Center, Oakland 12, Calif. 











MAKERS OF 
@ FINE GEARS 
SINCE 1904 


NEW! Automatic 
combination gear drive 


JOHNSON 
Red!-Torg* 


Redi-Torg combination right angle 
gear drive with automatic clutch, 
eliminates manual switch-over to en- 
gine drive in case of power failure. 
Drive couples to engine by flexible 
shafting or couplings—engine clutch 
unnecessary. Engine may be tested 
without interfering with electric mo- 
tor operation of pump. 

For round-the-clock protection 
against power failure in water, sew- 
age and fire installations. Developed 
and proven in municipal and indus- 
trial use over several years. 

Sizes: 15 to 200 hp; hollow or solid 
shafts. Write for engineering catalogs. 
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JOHNSON 


GEAR & MANUFACTURING CoO., LTD. 


8TH AND PARKER STREETS © BERKELEY 10, CALIFORNIA 


East and Guif Coast representatives: 


Smith Meeker Engineering Co., 157 Chambers St., New York City 











Continued from page 162 
education of the lower classes. His 
notes on slavery are primarily eco- 
nomic but most enlightening. 

This is one of the important 
books to have been published this 
year. It can be strongly recom- 
mended to anyone with the slight- 
est interest in political, economic, 
and social conditions in this coun- 
try something over a century ago. 
Unfortunately, it is poorly anno- 
tated so that one never knows 
except by prior knowledge just 
who the persons are that de 
Tocqueville is questioning. And 
few as the notes are, some are 
seriously wrong. For example, in 
a note dated August 2, de Tocque- 
ville states, “The next day we are 
in sight of situated at 
the mouth of Lake Huron. We en- 
ter that immense lake.” A_ note 
referring to the blank in the manu- 
script reads, “Probably Sault-Saint- 
Marie.” This is impossible. De 
Tocqueville actually is referring to 
Port Huron, for he has just gone 
up through Lake St. Clair from 
Detroit, and he is still 250 miles 
or so from Sault-Saint-Marie. 

Despite the too few and too 
faulty notes, de Tocqueville man- 
ages to carry himself without the 
aid of an editor, and the transla- 
tion from the French is excellent. 


The Natives are Restless, by Cynthia 
Lindsay; Lippincott; $3.95. 
This piece by Cynthia Lindsay is 
caustic froth, but it is gently caus- 
tic, barely capable of turning litmus 
paper blue. The lady author is a 
native of New York, now living 
in Beverly Hills, and she finds some 
of the more flamboyant mores of 
the natives to be worth recording. 
So they are. She has done a 
good job, but a book is too much 
for her treatment of the subject 
while the excerpted article in the 
May Harper's is too short. Still, 
Harper's got the better of it, for 
with this type of writing, it is 
wise to leave the reader wanting 
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Airstream Conveyor Systems automatically handle poly- Typical unloading-to-storage-to-process systems, like this one 
ethylene throughout all phases of production — drying, at St. Louis feed supplement plant of Merck & Co., enable 
extruding, pelletizing, storage and bagging — at Phillips bulk materials users to take best advantage of other modern 
Chemical Co., Pasadena, Texas. High-volume, high-purity production techniques and equipment. Such systems are 
Dracco systems like this are used by most major plastics easily expanded, with minimum engineering cost, when han- 
producers. dling requirements increase. 


Dracco experience gives you 
pneumatic conveying at its finest! 


Automatic in-plant materials distribu- 
tion with Airstream Conveyors enables 
Western Electric Co. to apply new 
cable insulating and sheathing meth- 
ods at Point Breeze Works, Baltimore. 
Systems carry 11 different colors of 
polyethylene pellets over distances up 
to 700 feet, supplying 50 extruding 
machines without contamination or 
intermixing. 


Airstream Conveyors prove economi- 
cal in handling quantities as small as 
one carload a month, or the equiva- 
lent.. This low-cost, ground-level sys- 
tem at a mid-western processing plant 
is used only periodically to unload 
lime from trucks to storage, yet pro- 
vides important savings in materials 
and labor costs. 


W hether your dry materials handling requirements are large or 
small, simple or complex, it pays to install an air conveyor engi- 
neered by experienced specialists. To be sure you get the system 


best suited to your application, contact: Dracco Division of Fuller 
Co., Harvard Avenue and East 116th Street, Cleveland 5, Ohio. 


airstream conveyors 
dust control equipment 
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more than to surfeit him in an 
attempt to fill the conventional 


inch or so that seems to be de- 

ASK ME ANOTHER manded between hard covers. 
The book is amusing and at some 
points close to clever. Every Los 
Angeleno will read it as a defense 


measure, while everyone from 
Yes! The only requirement the Code makes is that conduit : 


. : Northern California (and their 
be metal—aluminum, steel, bronze or wrought iron. : ' 
‘ . ; : great body of sympathizers in the 
Steel conduit must be covered with a protective coating : - 


r ‘ rest of the country) will enjoy the 
to help prevent corrosion according to the Code. ; a re 
opportunity to smirk at smog and 


sport shirt civilization. 


Does aluminum conduit meet the requirements of the National 
Electrical Code? 


For all the answers about aluminum rigid conduit, 
call any Kaiser Aluminum distributor or sales office. It is worth noting that the 
author inadvertently confesses 

ens d 


/ \ some addiction to the ways of 
Kaiser Soe Southern California herself. This 
\ Ay Aceminum “i é ween. ine 

is, no doubt a sort of disease diffi- 
Kaiser Aluminum & Chemical Sales, Inc., - a. cult to avoid if one lives long in 
Ea ae re the area. She is showing some of 
the symptoms. One gets the notion 
that Miss Lindsay has become 
something of a Procal herself. It is 
time she visited Great Neck again. 


ao 
The Eddystone Light, by Fred Majda- 


lany; Houghton Mifflin Company, Bos- 
ton, Mass.; $4.00. 





My father was the keeper of the 
Eddystone Light 


And he slept with a mermaid one 


P RAT T SE fine night; 


From this union there came three, 


Monoflange array | bs : A porpoise and a porgy and the 


other was me. 


Mark =TT t a 1 x Yo, ho, ho, the wind blows free, 


Oh for a life on the rolling sea. 


Fourteen miles southwest of Plym- 
outh the jagged rocks of the Eddy- 
stone Reef clear the angry waters 
of the English Channel at low tide. 
Here the westerly wind and cur- 
rent systems of the Atlantic col- 
lide with the complex local tidal 
THE IDEAL VALVE FOR “2 system to create the chaotic stretch 
O-150¢ pressures in a wide of water which has been the un- 
variety of uses. The Mono- iin ® doing of many sailors, many ships, 
flange Mark II Manual is PRATT and at least one mermaid. Here 
especially prepared for too rises the Eddystone Light, a 
use by consulting engineers; slender tower of granite soaring 133 
the most up-to-date infor- ee es COMPANY feet above the high water mark. 
mation on fluid flow, gas =. The Eddystone story begins with 
flow, operator sizing, ee the rise of the British merchant 
prices, etc. neprenemmases it fleet, for though Plymouth Harbor 


Principal 


Ask for Bulletin 10-J. : had long been the home of the 


She ventiddle value \ 





CONSULTING ENGINEER 





OILTIGHT LIMIT SWITCH 
Bulletin 802T with sealed heads 
ond bodies. Various operators. 


PNEUMATIC TIMERS 
Bulletin 849. Reliable and accu- 


rate. For on-delay or off-delay. 


PRECISION LIMIT SWITCH 
Bulletin 802 oiltight. Responds 
to very small operator travel. 


a | 
— 


OILTIGHT PRESSURE CONTROL 
Bulletin 836. For hydraulic sys- 
tems with pressures to 5000 psi. 








OILTIGHT CONTROL UNITS OINLTIGHT CONTROL STATIONS 
Bulletin 800T. Choice of push Bulletin 800T for up to 16 units 
buttons, lights, and switches. in die cast aluminum enclosure. 


STANDARD DUTY PUSH BUTTONS FOOT SWITCH 
Bulletin 800. Up to three units, Bulletin 805. In rugged die cast 
also pilot lights and switches. housing for toughest service. 


CONTROL 


ALLEN-BRADLEY _ woror 


Allen-Bradley Co., 216 W. Greenfield Ave., Milwaukee 4, Wisconsin. In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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ASK ME 
ANOTHER 


Does aluminum conduit cost 
more than galvanized steel 
conduit? 


No sir! Aluminum conduit 
can be purchased at 
approximately the same 
price as galvanized steel 
conduit. 


For complete price information 
on aluminum rigid conduit, 
call any Kaiser Aluminum 
distributor or sales office. 
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Kaiser Aluminum & Chemical Sales, Inc., 
Kaiser Center, Oakland 12, Calif. 





Joints on steel plant 
water line are 
TAPECOATED 
to provide protection 4 
equivalent to coating ; 
on the pipe. 


IVANOVA 
is Your Best Bet 2 


to Protect Lines 


in Underground Service 


You take no chances when you specify 
TAPECOAT coal tar coating in handy 
tape form for pipe, pipe joints, fittings, 
couplings, tanks, tie rods, and conduit 
on new construction or for main- 
tenance. 

Since 1941, TAPECOAT has proved 
its superiority in resisting moisture, 
acids, alkalis, and other severe cor- 
rosive and abrasive conditions. 


TAPECOAT comes in rolls of 2”, 
3”, 4”, 6”, 18” and 24” widths. It is 
easy to apply with the use of a torch 
to bleed the coating which serves as 
both bond and protection. No skilled 
help required. 

A TAPECOAT sales and service 
engineer is ready to help you on any 
corrosion problem. Write for details 
today. 


Originators of Coal Tar Coating in Tape Form 


The TA P E Cc OAT Company 1569 Lyons Street, Evanston, Ill. 


Representatives in Principal Cities 
Manufactured and distributed in Canada by The Tapecoat Company of Canada, Ltd. 
25 Haas Road, Rexdale, Ontario 





Navy, it had gotten its full share, 
and more, of the growing English 
Mercantile trade by the latter part 
of the 17th century. But the Eddy- 
stone Reef took a heavy toll of both 


ships and men. Thus, it was pres- 
sure from Plymouth that finally 
forced the issue of building a 
lighthouse on the Reef. 

From this point, Fred Majda- 
lany’s story makes exciting read- 
ing for engineer and layman alike. 
For it begins not with the famous 
Sir Christopher Wren, but rather 
with Henry Winstanley, Gent, 
keeper of a fun house. Since there 
were no civil engineers, as we 
know them now, Winstanley’s only 
claim to competence was a re- 
markably ingenious house of me- 
chanical wonders — open to the 
public at a shilling per head. Yet, 
his little stone lighthouse with- 
stood the ravages of the sea from 
1699 until 1703 when both Win- 
stanley and his light were carried 
away in a storm more devastating 
than any ever recorded in the area. 
Six years elapsed before John Rud- 
yard’s wood sheathed stone tower 
was built, and it survived until 
1755, when a fire destroyed it. 

By this time, the engineer was 
beginning to be recognized, and 
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HOTELS & MOTELS BANKS & CHURCHES & 


etc. 


EVEN TOWBOATS 


Packaged Air Cooled 
Conditioning Units Packaged Air Conditioni 
3 thru 10 Tons Units 3 thru 60 Tons 





Packaged Liquid Chillers Matching Evaporative Condensing Units 
7% thru 125 Tons Condensers, Cooling Towers 3 thru 100 Tons 
and Air Handling Units . 

Ana in all applications— Curtis units perform dependably, 
always up to and frequently surpassing rated capacity. Key thing to remember is this . . . Curtis manu- 
factures a complete line of units ideally suited to any application facing the engineer or mechanical con- 
tractor. Space saving, versatile Curtis equipment delivers dependable performance in installations of all types 
... and you will find the cost very much in line. This equipment allows for easy installation and servicing. 


THE COMPLETE LINE OF LIQUID CHILLERS e PACKAGED AIR CONDITIONERS e CONDENSING UNITS 


Established 1854 


MANUFACTURING COMPANY ¢ REFRIGERATION DIVISION «¢ Dept. 3, St. Louis 33, Missouri 
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the next man to tackle the Eddy- 
stone was John Smeaton. It is to 
ASK Ral ANOTHER the credit of the profession that 
he built extremely well. His inter- 
Can aluminum conduit be buried in cinders? locked stone structure was com- 
pleted in 1759, and when it was 
Section 3463 of the National Electrical Code prohibits finally torn down after the comple- 
burial of any metal conduit in cinders unless the conduit tion of a new and larger tower, it 
was not because Smeaton had 
failed, but because the rock on 
which he built had been under- 
mined by the sea. The present light, 
completed by James Douglass in 
For all the answers about 1882 promises many more years of 
aluminum rigid conduit, call any service, for Douglass was able to 
Kaiser Aluminum distributor draw on the experiences of his 
or sales office. predecessors on the Reef. In ad- 


is encased in at least two 
inches of non-cinder 


concrete. 


my dition, his father was one of the 


KAISER leading lighthouse engineers of the 
‘ALUMINUM 


<" day, and he was born and bred 
Kaiser Aluminum & Chemical Sales, Inc., to the task. 
Kaiser Center, Oakland 12, Calif. Majdalany’s story of the Eddy- 
stone Reef is extremely well told, 
not only in terms of the engineer- 
ing achievements of the men who 
lit it, but also in terms of simple 
human courage and perseverance. 
For even today, only 5 out of 12 
of the regularly scheduled relief 
landings at the light are completed 
on the intended day. And it was 


Viking Heavy-Duty Model not until 1959 that the Eddystone 


Light was lit by electricity, when 





f (- 


were installed. The light now 
throws a 570,000 candle-power 
beam across the angry waters — a 
far cry from the 24 tallow candles 
that sputtered in the little tower 
of Henry Winstanley, Gent. 


Se oa x f PUMPS SOAP STOCK three small motor-generator sets 


American Building Art: The Nineteenth 
Century, by Carl W. Condit, Oxford Uni- 
: versity Press, Fairlawn, N. J.; $12.50. 

Viking Pumps used in ; 
food processing plant o* Z A number of informative and even 
dramatic histories of the building 


Anderson, Clayton & Co. Foods Division, processes Mrs. Tucker's vegetable art have been written. Professor 
oil products in its Texas plant. Soap stock is a by-product. As the material has a ’ . ne - : r saciid 
viscosity of 128,000 SSU, an “M” size heavy-duty, steel fitted Viking Pump is re- Condit, historian at Northwestern 
quired to move the thick, viscous stock to storage tanks, tank cars and trucks. University, has now written what 
Plant management states they are well pleased with this pump and the nine 6. ee a Bers 
other Viking pump units they use in various stages of processing vegetable oils. the historians call “a definitive 

Viking Pumps are famous for pumping thick liquids and semi-solids in the study.” His book represents vears 
food processing, chemical processing and petroleum industries. If you have a ¢ ¢ 
thick liquid to pump, Viking will be glad to draw on its wealth of experience to of painstaking, conscientious re- 


help you solve it. For information, write for Catalogs CP a ‘ 
‘ mate. search and writing measuring up 


VIKING DUMem COMPANY to high standards of scholarship. 


Fortunately Oxford University 
Cedar Falls, lowa, U.S.A. In Canada, It’s ““ROTO-KING” Pumps ? ¢ 
See Our Catalog In Sweet's Industrial Construction and Plant Engineer's File 
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Anyone can Claim to Meet the 
RLM Standards for Uniform Quality 


iF. U i unbiased proof of conformance can only be 


had through repetitive tests by an indepen- 


dent laboratory such as is guaranteed by 
manufacturers offering RLM -LABELED 
LIGHTING EQUIPMENT 


When a buyer takes delivery on incandescent, fluorescent or 
mercury lighting equipment he has a right to expect that every 
fixture will meet his specifications in all respects. 


With RLM-Labeled equipment uniform quality is guaranteed by 
the manufacturer ...as well as by the RLM testing and certifica- 
tion program. This program is conducted by the world-famous 
independent testing organization, The Electrical Testing Labora- 
tories of New York and hence represents the most modern testing 
program in the lighting industry. Under this program it is not 
enough that certain samples meet RLM Standards. Every fixture 
to which the manufacturer affixes a RLM Label is warranteed 
by the manufacturer to meet applicable RLM Specifications. 


Here you have one reason why there can be no such thing as a 
“RLM type” fixture ... Either it is RLM with its testing and 
certification programs to guarantee uniform quality and high 


standards... or it is NOT RLM! 





nae aa 
These TWIN QQ’s to Industrial Lighting Success are guaranteed éausnuaes 
with all lighting equipment bearing the RLM Label. Again there are 


of RLM incandescent 
new and upward Revised Standards for 1960. Mail coupon today. lighting units. 


RLM STANDARDS INSTITUTE, Inc. 
Suite 8357, 326 W. Madison, Chicago 6, Ill. 
B Please send free copy of the new “TWIN QQ” ; 
Pamphlet, the 1960 RLM SPECIFICATIONS BOOK 
and names of 22 leading manufacturers offering 
RLM-Labeled lighting equipment. (Please write name, 
company and address in margin below.) 
Copyright 1960——-RLM Standards Institute 
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ASK ME ANOTHER 


Is aluminum conduit easy to store? 


Easier to store than steel —because you don’t have to 
worry about corrosion or rust clogging aluminum threads. 
Also, due to its light weight it is much easier to handle, 
lift and carry. Keep caps on to exclude dirt and threads 
will be clean at any time you’re ready to use the conduit. 


For all the answers about aluminum rigid conduit, call 
any Kaiser Aluminum distributor or sales office. 


——, 


‘ 
Kaiser Sse 
a ALUMINUM 


Kaiser Aluminum & Chemical Sales, Inc., 


Kaiser Center, Oakland 12, Calif. 





in laying out your client’s plant 


ARE YOU GUARDING 
AGAINST DUST DAMAGE 
TO MACHINES ? 


Will there be dust-producing ma- 
chines in your client’s new plant? 
Such as metalworking, wood-work- 
ing or penumatic conveying equip- 
ment? If so, you should plan now 
for dust control. 

Because dust clogs and gums up 
costly machinery, lowers production 
efficiency, causes breakdowns and 
higher maintenance costs. In addi- 
tion, dust is harmful to the health 
of employees. 

More and more professional men, 
laying out new plants and remodel- 
ing older ones, are specifying Torit 
Dust Collectors. Torit Dust Collec- 
tors have proved 98% efficient in 
removing dust. They are compact, 
easy to install and maintain, and 
cost far less than many types of dust 
collecting equipment. 

Contact a Torit representative. 
He will give you dust collector speci- 
fications, performance charts, di- 
mensional drawings, installation 
suggestions ... all the information 
you need. 


Write: 


TORIT 


MANUFACTURING COMPANY 
1133 Rankin St., St. Paul 16, Minn., Dept. 1627 
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Cyclone 
model. Also 
available in 
portable cab- 
inet models. 





Press has recognized the worth of 
Condit’s study by publishing a 
handsome, profusely illustrated, 
volume. 

Professor Condit has broken his 
study down into sections dealing 
with wood and iron framing; 
wooden and iron bridge trusses; 
suspension and iron arch bridges; 
the railway trainshed; and concrete 
construction. Within these sections 
he chronologically presents descrip- 
tions of the outstanding works of 
19th century builders. The materi- 
al is frequently technical and de- 
scriptive, but the illustrations and 
the excellent explanatory notes 
help to carry the reader through 
the more difficult passages. 

Although Condit has emphasized 
the descriptive aspect of his sub- 
ject, his interpretive powers and 
writing ability are demonstrated 
in numerous passages, and es- 
pecially in his introduction and 
conclusion. In the introduction the 
author argues that the 19th cen- 
tury witnessed the transformation 
of building from an empirical and 
pragmatic art to a_ science, and 
that the outstanding characteristic 
of the period was the rise of iron 
and concrete. He allows that the 
American builders frequently bor- 
rowed their forms and techniques 
from Europe, but he maintains that 
the strength of the American art 
lay in proliferation and multifari- 
ous modification. 

A historian of technology, Con- 
dit draws conclusions about this 
field from his studies. Building, he 
believes, like other technologies, 
has not been a sequence of inven- 
tions (archetypes) but a series of 
mutations and radiating modifica- 
tions (most inventors would prob- 
ably agree). He also stresses the 
debt of the applied art-science of 
building to mathematical analysis, 
predictive studies, and pragmatic, 
selective testing. 

Condit hopes to prepare another 
volume on 20th century American 
building. It is probable that his 
current volume on the 19th century 
not only will be recognized as a 
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HOW TO SAVE TIME, 
MONEY AND MILES 
WHEN YOU BUILD A 


use a Roebling Conveyor Suspension Bridge 


The sole purpose of this 1000-foot span, Roebling designed 
suspension system is to support an aggregate-carrying con- 
veyor. The site is the Ice Harbor Lock and Dam Project at 
Pasco, Washington, under construction by Guy F. Atkinson 
Company. 

The problem, and it was a large one, was to get the concrete 
aggregate from the South side of the river to the North side, 
without having to truck it some 10 miles around. The tre- 
mendous amount of concrete needed for the pouring of the 
dam's locks fully justified the erection of this structure. The 
savings in time and labor, and the assurance of an uninter- 
rupted flow of material are additional factors that add to 
its value. 

Of course, you don’t have to build a dam before a Roebling 
conveyor suspension system can be of value to you. Your 
needs may be considerably more modest. You may have an in- 
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plant (or “‘in-and out-plant’’) materials handling problem. 
It may be temporary or permanent. 


No matter. Roebling designed and constructed suspension 
systems of all kinds are easing transportation problems for 
manufacturers and processors with speed, safety and savings. 
Don't think for a minute that your problem must be of the 
above magnitude. On the other hand, your needs may be 
greater. Either way—to carry your conveyor across the yard, 
or river, or between mountains—a Roebling suspension sys- 
tem can be the most economical answer. For details about 
your requirements, just ask Roebling’s Bridge Division, 
Trenton 2, New Jersey. 


ROE BLIAG 


Branch Offices in Principal Cities 
John A. Roebling's Sons Division 
The Colorado Fuel and Iron Corporation 





ASK ME ANOTHER 


How does aluminum compare with steel on a strength basis; 
and is conduit ever figured as a component of concrete 
strength as reinforcing in concrete columns or slabs? 


Steel has 51,000 psi ultimate strength and 20% elongation. 
Aluminum has about 22,000 psi and 20% elongation — 
more than enough strength to dependably protect 

enclosed conductors. Conduit is definitely not figured 

as a component of strength in concrete reinforcing. 


For all the answers about aluminum rigid conduit, call 
any Kaiser Aluminum distributor or sales office. 


—, 


i \ 
Kaiser ae 
\ Fx Aruminune 


Kaiser Aluminum & Chemicai Sales, Inc., 
Kaiser Center, Oakland 12, Calif. 








scholarly contribution, but also will 
appear as a status symbol on the 
desks of many civil engineers. 


A History of Civil Engineering, by Hans 
Straub, translated by E. Rockwell; 
Charles T. Branford Company, Newton, 
Mass.; $5.00. 


From the Appian Way to the 
Twentieth Century tollroad is a 
long journey through time for just 
258 pages. But however lightly he 
has been forced to travel, Hans 
Straub does an excellent job in 
this book. His avowed intent has 
been to show the emergence of 
modern civil engineering from its 
twin origins — building craft and 
exact science. 

In accomplishing his objective, 
Straub has unfortunately been 


forced to give his readers some 
rather colorless sketches of such 
men as Leonardo, Galileo, and 
Hooke. However, his is a techni- 
cal rather than personal history, 
and he does a good job of tracing 
the origins of the theory of the 
strength of materials and their sub- 
sequent use in structural analysis. 

Philosophically, Straub is com- 
mitted to what he calls creative 
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PARTNERS 
IN 
PERFORMANCE 


” 


a le Se aps Ss aS a » Save Work and Speed the Job 


Sim OO, 
Ea ltd agit tee ” 


SL MR om NAYLOR 


eal X= me-Uale Mm Oxo] el elilale mm Oxeliileliar-telela 


NAYLOR Spiralweld pipe and Wedge- 
lock couplings work together to save you 
time, effort and money for lines in con- 
struction service. 

Because NAYLOR pipe is light in 
weight, it is easy to handle and install. 
The distinctive lockseamed-spiralwelded 
structure makes pipe stronger and safer 
for the tough jobs you want done. 

There’s savings in time and work, too, 
when you use NAYLOR Wedgelock 
couplings because they are designed for 
faster, easier, more economical installation. 

For air, water or ventilating service, 
you can depend on this NAYLOR com- 
bination. Just ask for Bulletin No. 59. 





The NAYLOR Wedgelock coupling makes a 
positive connection, securely anchored in the 
standard weight grooved ends. A hammer is the 
only tool needed to connect or disconnect it. 


NAYLOR 
LE PIPE Company 


1276 East 92nd Street, Chicago 19, Illinois 
Eastern U. S. and Foreign Sales Office: 60 East 42nd Street, New York 17, N. Y., 


























ASK ME 
ANOTHER 


What alloy is used in the 
manufacture of aluminum 


rigid conduit? 


Alloy 6063—a highly 
corrosion resistant, high 
strength alloy. The temper 
of this alloy is T-42... 

just right for easy bending. 


For all the answers about 
aluminum rigid conduit, call any 
Kaiser Aluminum distributor 


or sales office. 


KAISER Yom 
| AA ALUMINUM 


een 


Kaiser Aluminum & Chemical Sales, Inc., 
Kaiser Center, Oakland 12, Calif. 











offers 3 bulletins 


to help you plan 
STORAGE BINS, 
TANKS, CHESTS for 
Bulk Materials in 


process or storage 


Ki alamazoo 


TANK & SILO CO. 
540 HARRISON ST. 
KALAMAZOO, MICHIGAN 


Shows cross sections and de 
tails of Kalamazoo Industrial 
Storage Bins construction plus 
advantages of maintenance 
free Kalamazoo Vitrified 
Glazed Tile 
photos 


Application 


Eight pages describing round 
and rectangular Wood Tanks 
Special Vats, Flumes, Ducts 
and Frost-Proof Wood Box 
ing, used in processing and 
bulk storage. Construction 


details, numerous examples 


IIlustrates Kalamazoo Split 
Tile and Unit Tile for straight 
or curved tanks and chests 
Also Tile Lining for old or 
new tanks, pits. Applications 


shown 


r--- 


1 Check bulletins you wont... 
| KALAMAZOO TANK & SILO CO. 
! 540 Harrison St., Kalamazoo, Mich., Phone Fireside 5-2141 
! (C] 1-Tile Storage () 2-WeedTanks, [) 3-Tile Tanks, 
Bins, Bul. 1153-B Bul. 655-W Chests, Bul. 1055-T 


TITLE 











ere SS 





design. His ideal is Robert Mail- 
lart, the Swiss engineer, who was 
concerned mainly with primary 
stresses in his analysis of a struc- 
ture because of his belief that “any 
calculation can be nothing but a 
guidance to the designer.” Thus, 
creation rather than calculation, 
according to Straub, is the goal of 
the modern civil engineer. If this 
is so, there are only a few who 
can qualify — and among them 
must surely be Nervi, Torroja, and 


Candella. 
e 


New Technical Books 


THE SCIENTIFIC PAPERS OF G. I. 
Taytor, Vol. II, edited by G. K. 
Batchelor; Cambridge University 
Press, New York, N. Y.; $14.50. This 
is the first of three volumes of Tay- 
lor’s work on the mechanics of 
fluids, and contains papers on me- 
teorology, oceanography, and tur- 
bulent flow. The book will be of 
particular interest to meteorolo- 
gists, oceanographers, and geo- 
physicists, but also will appeal to 
anyone interested in fluid me- 
chanics in general, and with tur- 
bulent flow in particular. Papers 
by Taylor which are republished 
in this volume date from the early 
1900s to as late as 1958. 


PLANNING YouR SCHOOL DOLLAR, 
by Carl H. Stautz; Chilton Com- 
pany, Philadelphia, Pa.; $2.75. Al- 
though written for the school board 
member and the interested citizen, 
this book is important to consulting 
engineers in inter-professional prac- 
tice. Once again, it emphasizes tne 
all too obvious fact that the con- 
sulting engineer goes unrecognized 
in a field where his talents play a 
role of rapidly growing importance. 

The need for schools continues 
to rise, and so does the need for 
structural, electrical, and mechani- 
cal engineering services in their 
design. Yet here is a book, pub- 
lished in 1960 by an author who is 
reputed to be an authority, which 
seems totally unaware of the func- 
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“But I was positive we didn’t 
need another substation!” 


MORAL: For good voltage regulation and better operating 
efficiency, put a secondary unit substation in each load 
area. And for complete information on today’s 
most value-packed line of substations, write for Bulletin 
3104-1A, I-T-E Circuit Breaker Company, 

Dept. SW, 1900 Hamilton Street, Philadelphia 30, Pa. 


(Hi) : I-T-E CIRCUIT BREAKER COMPANY 
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ASK ME ANOTHER 


Does the interior of aluminum conduit resist corrosion 
as well as the exterior? 


Yes, it does. 


Condensation of moisture inside conduit is frequently 
the cause of failure in steel 
conduit because much of 
it has no metallic corrosion 
protection but only a light 
coating of paint on the 
interior. 


For all the answers about 
aluminum rigid conduit, call any 
Kaiser Aluminum distributor 

or sales office. 


—— 
¢ 


Kaiser 
( ALUMINUM 


Nites 


Kaiser Aluminum & Chemical Sales, Inc., 
Kaiser Center, Oakland 12, Calif. 























ATTRACTIVE BINDERS 


for Our 


New Size 


Consulting 
Engineer 


Wayne Street 
St. Joseph, 
Michigan 


BINDER 
& SLIPCASE 


4.50 Ai Holds Six Copies 
$ p 

















tion of the consulting engineer. It 
is about time that school boards 
became aware of the consulting 
engineer and the fact that his work 
may account for as high as 50 per- 
cent of the total costs in school 
construction. The book is well 
worth reading if its only effect is 
to aggravate a few consulting en- 
gineers into making their function 
known to the nation’s school boards. 


Procress 1N Drevecrrics, Vol. I, 
edited by J. B. Birks and J. H. 
Schulman; John Wiley & Sons, 
Inc., New York, N. Y.; $11.00. This 
is the first volume in what is in- 
tended to be an annual series de- 
signed to coordinate current knowl- 
edge of dielectric phenomena, ma- 
terials, and techniques. Recent 
progress in different aspects of the 
subject are reviewed and the ma- 
terial will be of interest to consult- 
ing engineers in electrical and 
electronic fields. Dielectric break- 
down in solid insulation and _ its 
effects in crystals is covered as 
well as liquid and gaseous dielec- 
trics, ferroelectricity, nonoxide 
ceramic dielectrics, and _ electro- 
phoretic deposition. 


NuCLEAR TECHNOLOGY FOR ENGI- 
NEERS, by R. Hobart Ellis, Jr.; Mc- 
Graw-Hill, New York, N. Y.; $9.50. 
Here is a basic guide to the four 
major areas of nuclear engineering 
— radiotracer technology, radiation, 
fission energy, and nuclear fusion. 
The book includes a concise ex- 
planation of the structure of the 
atomic nucleus and the ways in 
which unstable nuclei disintegrate 
to produce rays of particles and 
protons. The discussion of how 
modern technology makes use of 
these is based on the limited use 
of mathematics. It is, by intent, an 
introduction to nuclear technology, 
and is therefore of interest to those 
engineers requiring general back- 
ground or a good foundation for 
further study. 


PRINCIPLES OF ENGINEERING ECON- 
omy, by Eugene I. Grant and W. 
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when new 
building ae 
— oa ROOF EXHA S 
DOMEX F EXHAUSTER 
are reached provide the first’ direct 
discharge design for 


PENN removing foul air, quietly! 
VENTILATO RS High-up in engineering performance and low 


silhouette design are Penn’s Domex Roof Exhausters 


featuring the *first spun-aluminum housing with 
WI LL direct scroll discharge that reduces turbulence while 
increasing air flow! 























BE 


In both V-belt and direct drive models, 

motors are protected and out of the air stream. 

Fan wheels are backwardly curved—non-overloading 

—statically and dynamically balanced. Housings are 
weathertight and never require maintenance. 


Roof and wall mounted Domex exhausters have been 
job proven in thousands of installations. They provide 
suitable sound levels for ventilating schools, hospi- 
tals, public and commercial buildings. Complete 
information is in Bulletin DMXA-88 ... write for 
your copy today! 





% 1 a VENTILATOR CO. inc. 


: PHILADELPHIA 40, PENNA. 








A leading manufacturer of Powered and Gravity Roof 
Exhausters and Accessory Equipment for over 30 years. 


Charter Member of AMCA 


Penn Ventilator products are available throughout the Free World. 
One of many direct factory representatives at your service: 
Better Air Products, Baltimore, Md. 
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ASK ME ANOTHER 


If the cost of aluminum and steel conduit is about the same, 
why should I use aluminum? 


One of the most important reasons for using aluminum 
conduit is ease of handling and erection. The big 

cost factor in most conduit installations is labor rather 
than material. Lightweight aluminum saves man-hours — 
up to 50% in large conduit sizes. 


For all the answers about aluminum rigid conduit, call 
any Kaiser Aluminum distributor or sales office. 


oe 
— 


Kaiser Aluminum & Chemical Sales, Inc., 
Kaiser Center, Oakland 12, Calif. 





WATERSTOPS 


FOR MASONRY CONSTRUCTION JOINTS 


| a 


RUBBER or VINYL 


Williams Efficiency Waterstops are made 
from Natural Rubber Stock, and designed 
for maximum effectiveness in any type of 
cast-in-place construction joint. They will 
bend around corners—will not crack or tear 
from shear action. Tensile Test: 3990 Ibs.; 
Elongation Test: 650%. Available in rolls 
up to 80 feet in length. Field splicing is 
simple. Williams Waterstops can also be 
furnished in Vinyl or Neoprene for indus- 
trial uses where resistance to oil and other 
injurious wastes is desirable. These highly 
effective Waterstops are now in use in hun- 


DUCTILE IRON 


This easy to use manual describes how you 
can get steel strength in regulators and 
control valves at the cost of iron... and, 
at considerable savings. It fully explains 
how ductile iron is produced, shows fea- 
tures, specifications, typical ranges of me- 
chanical properties, and comparison tables 
on physical properties of cast steel, ductile 
iron, red brass and cast iron. This manual 
is also a condensed catalog describing the 
dreds of industrial plants, commercial and complete line of OPW-JORDAN products that 
public buildings throughout the country. are available to you in ductile iron. 

See Sweet's, or Write for Information. DI-1 


‘SEND FOR YOUR COPY 
WILLIAMS | 


| 
6013 WIEHE ROAD 
EQUIPMENT and SUPPLY CO. | OPW-JORDAN CINCINNATI 13, ONO 


456 W. Eight Mile Rd., Hazel Park, Mich. 





Grant Ireson; The Ronald Press 
Company, New York, N. Y.; $8.00. 
In its fourth edition, this standard 
text has been completely revamped 
and many new features added. 
Among these are emphasis on the 
importance of income tax consid- 
erations in 
practical reasons for avoiding un- 
sound criteria such as “pay-off 
periods” in evaluating investment 


investment decisions, 


proposals, and continuous stress 
on use of the “discounted cash 
flow” theory. The appendix in- 
cludes many new tables and the 
most recent method developed by 
the Machinery and Allied Products 
Institute for analyzing proposed 
replacements. 


STRUCTURAL ENGINEERING, edited 
by Nathan S. Glassman and Harry 
H. Graef; International Business 
Services, Washington, D. C.; $7.50. 
First used as a work book at the 
University of Virginia, this ring 
bound volume now is being made 
available generally as a data and 
work book. Its primary purpose 
was to prepare architects for pro- 
fessional registration, but it also 
may serve as a useful reference for 
young engineers because of its 
good collection of practical design 
problems. 


A Stupy to ImMprROvE BrruMINOUS 
Buitt-Up Roors; Building Research 
Institute, Washington, D. C.; $1.50. 
This monograph includes 
papers covering a study of bitu- 
minous built-up roofs: “A Study 
to Improve Industrial Plant Roof 
Construction,” “A Theory of the 
Mechanism of Blistering,”’ and 
“Summary of Laboratory Studies.” 


three 


Route Surveys AnD Desicn, by 
Thomas F. Hickerson; McGraw- 
Hill Book Co., New York, N. Y.; 
$8.50. In its fourth edition, this 
well known work has been revised 
completely to bring it into accord 
with the rapid developments in 
photogrammetry and _ electronics. 
Much new material on treatment 


of curves has been added. —— 
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TAMPER-PROOF 
LOCK 


NO FULL 180° FLEXIBLE ANCHOR 
PROJECTIONS OPENING STRAPS 





Won’t warp, wrinkle, or work loose. Rugged 


r : 
| FREE . . . SPECIFICATION AND INSTALLATION DATA! | 
: ve | ZURN INDUSTRIES, INC. ! 
attachment in any wall and ceiling construction. | Plumbing Products Div., Erie, Pa., U.S.A. 


Blends With Any Decor. A variety of finishes and ; Please send me the NEW eight-page ZURN 
‘ INSPECDOR MANUAL, No. 54-7. 


frames and anchor straps assure positive, long-lasting 


tastefully-proportioned sizes to blend with an infinite 
range of interior decorating schemes. 

Sure, Safe Concealment for all your valves and 
controls behind the only truly flush and _positive- 
locking door available. Investigate INSPECDOR .. . 


and make certain it’s installed on your next project. 


REGISTERED TRADE MARK © 1960 ZURN INDUSTRIES. INC PAT. @ PAT. PEND 


A Ste Mead of Gimevow CETTE 


ZURN INDUSTRIES, INC. ZURN 
PLUMBING PRODUCTS DIV. INSPECDOR MANUAL 
ERIE, PA. Use Bs. As 
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3 NEW DEVELOPMENTS 
FROM CARRIER! 


6G AND L HERMETIC CONDENSING UNITS 
With the development of the 6L80-83-85, 


Carrier now offers a complete line of her- 
metic condensing units with refrigeration 
capacities from 10 to 145 tons for both 
air conditioning and refrigeration installa- 
tions. The 6G and L units, entirely factory 
assembled and wired, consist of a com- 
pressor, motor, water-cooled condenser, 
safety controls and motor starting and 
protection equipment. If desired, they 
can be ordered in models without a water- 
cooled condenser. 


SAB AIR-COOLED CONDENSERS 


Skillfully engineered, laboratory tested. 
the new Carrier 15-ton condenser can be 
mounted on the roof vertically for an ex- 
tremely low silhouette — or horizontally. 
Powerful direct drive fans move large 
quantities of air evenly across the entire 
surface of the coil—a factor that increases 
the efficiency by utilizing the full con- 
denser capacity. Other Carrier air-cooled 
condenser units are available with hori- 
zontal discharge in three capacities—5 
tons, 714 tons and 10 tons. 


36W FAN AND COIL WEATHERMAKERS 


This portion of Carrier’s extensive line of 
fan and coil Weathermakers* with a single 
piping system will provide individual con- 
trol of cooling and heating for multi-room 
buildings. This versatile unit is for over- 
head type of installation. It can be con- 
cealed or mounted in-the-space with an 
available metal cabinet. A complete line 
of control packages can be used to meet 
the most difficult specifications. The unit 
comes in 4 capacities: 200, 300, 400 and 
600 cfms. * Reg. U.S. Pat. Of. 


For complete details about these new products, see the Carrier dealer listed 


in the Yellow Pages. Or write Carrier Corporation, Syracuse 1, New York. 


BETTER AIR CONDITIONING FOR EVERYBODY . EVERYWHERE 


Carrier 
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FIELD NOTES 


How the United Nations 
Hires Consulting Engineers 


MARJORIE ODEN, Eastern Editor 


Many Unirep Srates consulting 
engineers seem to be overlooking 
a good source for foreign projects. 
The United Nations has two pro- 
grams using the services of con- 
sultants. Although future possibil- 
ities and fringe benefits of such 
projects are more attractive than 
are the current fees, it might pay 
U. S. consultants to see that their 
names are added to the still small 
roster of available manpower. 

The Canadian government’s 
Foreign Trade Service, an aggres- 
sive group helping Canadian con- 
sultants get projects, thinks the 
UN offers sufficient opportunity to 
‘warrant a recent Trade Service 
sponsored trip to New York City 
for 40 Canadian consultants. 

The Canadians, who also visited 
the World Bank in Washington, re- 
ported that the United Nations of- 
fers perhaps a greater opportunity 
for foreign work than does the 
World Bank. This could be true, if 
long-range benefits are included. 

Many governments are _ inter- 
ested enough in the United Nations 
programs to have established per- 
manent committees to help find ex- 
perts from their own country. The 
United States has indicated an in- 
terest by assigning an official of the 
State Department to work full time 
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helping the United Nations groups 
and to aid in getting Americans ap- 
pointed to the permanent UN staff. 
Technical Assistance Only 

The Expanded Program of Techni- 
cal Assistance of the United Na- 
tions is under the coordination of 
the Technical Assistance Board. All 
member countries in the United 
Nations take part in this program, 
which offers expert assistance to 
any country on approval of their 
request. The program provides 
technical help to nations which al- 
ready have decided on a project 
and need an expert in a specified 
field. Many of these projects re- 
quire engineering background. Of- 
ten, consulting jobs are relatively 
small, merely supplying an engi- 
neer to straighten out a problem 
which develops on some project. 

The United Nations finances no 
construction of projects, leaving 
this to the International Coopera- 
tion Administration, or other gov- 
ernment groups. “We supply the 
brains, fill in the gaps, for projects 
already under way,” one UN off- 
cial explained. 

The biggest disadvantage to a 
consultant accepting a United Na- 
tions project is that he must be 
hired as an individual, and become 


a temporary employee of the 
United Nations during the course 
of the assignment. An officer of the 
Technical Assistance Recruitment 
Services of the United Nations ex- 
plained that the United Nations 
likes to deal directly with the ex- 
perts, and “the governments re- 
ceiving the technical aid feel that 
a man on the United Nations staff 
will give more unbiased opinions. 
The men serve in advisory rather 
than executive posts. For example, 
engineers are asked to advise on 
design and planning problems 
rather than to carry out construc- 
tion or operating tasks.” 


Individual Assignments Only 


UN officials realize the handicap in 
hiring individuals rather than 
firms. They report that, “Many in- 
quiries have been received from 
engineering and consulting firms 
who have felt that they could ac- 
complish some of the Technical 
Assistance projects of the United 
Nations more efficiently than ex- 
perts appointed in their individual 
capacity. The value of effective 
backstopping and teamwork pro- 
vided by a consulting firm is fully 
appreciated. Nevertheless, the 
United Nations has only occasion- 
ally been able to make such con- 
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electromagnetic controls and timing devices for over 35 years. 
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tractual arrangements, since its 
program is rarely concerned with 
large-scale development projects 
but rather with the provision of 
specific expert advice at a given 
stage of a project. In some respects, 
too, the technical advice comes 
from an individual who is actually 
an official of the United Nations.” 

A UN brochure points out that, 
“There have been a few cases in 
which governments have specifi- 
cally requested contractual arrange- 
ments with firms, and in these 
cases the United Nations has been 
glad to carry out the appropriate 
administrative arrangements.” 

Of course, there is a well recog- 
nized, but never mentioned, ad- 
vantage of taking United Nations 
projects despite the drawbacks. A 
consulting engineer can make valu- 
able contacts and learn the poten- 
tial of a country while working on 
full salary in a prestige position. 

The fees are so-so. Maximum 
base pay for a year is $12,500 — 
state and Federal tax free. With 
living allowances, this can go as 
high as $20,000. Also, the consult- 
ant is allowed to take his family on 
any assignment lasting one year 
or longer. Frequently, projects take 
longer than originally anticipated, 
and one assignment often leads to 
another if the consultant wants it. 
But many assignments are as short 
as six weeks. 

New Program Underway 

A newer program — the United Na- 
tions Special Fund — offers much 
more opportunity to the consult- 
ant. In the first place, the projects 
are much larger than those handled 
by TAB, and in the future it is 
possible that consulting firms will 
be retained under this program. 
The Special Fund, like the Ex- 
panded Program, is a continuing 
program supported by voluntary 
contributions from 85 nations. The 
International Atomic Energy Agen- 
cy also is among the organizations 
cooperating in the effort. 

As the UN explains it, “The Spe- 
cial Fund will concentrate on rel- 
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When Robinson Clay Pipe is in- 
stalled, sewer lines are in use long 
after the bonds are retired. They 
serve a generation, the next, and the 
next . . . Robinson Clay Pipe never 
wears out. It does not rust, rot, cor- 
rode or disintegrate. It is guaranteed 
for 100 Years! 


And with Robinson Factory-Made 
Joints the sewer line is triple- 
protected from infiltration, exfiltra- 
tion and root intrusion. Robinson has 
the best three in factory-made joints: 
Wedge-Lock*, Wedge-Lock Type 
“OQ”, and Slip Joint. They adapt to 
any job, big or small. Insist upon 
Robinson Vitrified Clay Pipe and 
gain the bonus of insurance against 
costly construction delays. Robin- 
son’s strategically located factories 
and branches assure continuous 
supply to job site. Contact your 
nearest Robinson branch for the 
highest quality coupled with con- 
venience and savings. 


*Pat. T.M. Reg. U.S. Pat. Off. 
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Rauland 





Sound Systems 





available for every requirement 


SCHOOL 
INDUSTRIAL 
INSTITUTIONAL 
EVACUATION 
PAGING 
INTERCOM 


designed and built so you can 
SPECIFY WITH CONFIDENCE 


Engineered and built by pioneers 
in communications, RAULAND 
Sound Systems are available for 
unlimited applications. There is a 
complete choice of program facil- 
ities and features, including mul- 
tiple microphone use, emergency 
or evacuation announce, remote 
control, etc. 

Also available are RAULAND’S 
famous Amplicall intercom sys- 
tems in a wide choice of models 
for every desired function. 

School, Industrial and Institu- 
tional systems can be designed to 
your exact requirements from 
standard panels, to RAULAND’S 
traditional high engineering 
standards. 

RAULAND distributors are lo- 
cated everywhere. 


ENGINEERING HELP 


Our new Manual of School Sys- |, 
tem Specifications is available | 
to consulting engineers. In- 
cludes general and typical | 
specs; covers classroom 
speaker assemblies, call 
switches, microphones, audi- 4 
torium systems, etc. 


Ask on your letterhead for this 
iq gineering help. 


RAULAND-BORG CORPORATION 


3535-D Addison St., Chicago 18, Ill. 
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atively large projects and avoid 
allocation of its resources over a 
great number of small projects. It 
is concerned with investment that 
will develop the economic activity 
of a country and a preliminary to 
any proposed investment is a sur- 
vey of the economic potential of 
the country concerned, and prelim- 
inary engineering feasibility re- 
ports frequently will be required.” 
Major stress to date has been on 
obtaining complete technical stud- 
ies for large civil works projects 
using hydrological, forestry, and 
soil mechanics experts. 

About $22 million has been al- 
located for experts’ fees on the 
Special Fund program as a begin- 
ning. However, it includes alloca- 
tions for many kinds of experts 
other than engineers. 


Personnel Selection 


How does the United Nations se- 
lect consultants? To begin with, 
the UN makes recommendations 
only — no final selections. On any 
project, the United Nations tries to 
submit the names of several can- 
didates (preferably from different 
countries ) to the nation requesting 
assistance. The final choice is made 
by the government involved. 

New York City is the headquart- 
ers for United Nations Technical 
Assistance recruitment and also 
the center for North American re- 
cruitment. The United Nations 
Technical Assistance Recruitment 
Services also maintains another 
permanent office in Paris, and has 
field interviewers elsewhere. 

It is not usually necessary, but 
preferable, for a consulting engi- 
neer to speak the language of the 
country requesting technical aid. 
Most technicians speak French or 
English, and if there is any diffi- 
culty, the client country often pro- 
vides an interpreter. 

United Nations recruitment offi- 
cers emphasize that the United Na- 
tions expert can be successful only 
if he is able to present his recom- 
mendations in such a way that 
they are acceptable to the govern- 


ment which he is advising. Of 
great importance is the ability to 
make recommendations that take 
into account the practical difficul- 
ties and the actual situation in the 
countries concerned. Also, govern- 
ments almost invariably call for ex- 
perts who have reached a high 
professional standing after long ex- 
perience in their fields. Very few 
want specialists with less than 15 
years experience. 

United Nations officials empha- 
sized that finding the men they 
need at the time they need them is 
not easy. The United Nations has 
a file of more than 10,000 technical 
specialists including a large per- 
centage of engineers. All who have 
requested a listing are not regis- 
tered engineers—or even engi- 
neers. However, careful screening 
is made before a project is given 
to a man. There are coding marks 
for the cards of a few applicants 
who are known to be not qualified, 
and other marks for those who are 
especially suitable. 

Approximately three or four re- 
quests for technical aid per day 
are received by the United Na- 
tions, of which it fills about one a 
day. In an average week, three or 
four engineers stop by to ask about 
having their names added to the 
roster. However, building a list of 
experts is a slow process. 


How to Apply 


What should a consulting engineer 
who wants to be considered for fu- 
ture UN jobs do? Resumes should 
be submitted to the Technical As- 
sistance Recruitment Services, Of- 
fice of Personnel, United Nations, 
New York. Personal interviews are 
arranged later, if considered neces- 
sary. It was pointed out that to be 
listed on the roster implies no ob- 
ligation on the part of the candi- 
dates to accept any particular as- 
signment; it merely indicates a 
general interest. In some cases, ex- 
perts whose names have 
placed on it have been recruited 
for an assignment after a lapse of 
te 


been 


several years. 
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St. James Episcopal Church, Dallas, 


Now we're cooling with GAS! 


It’s comfortably cool in this strikingly modern You or your clients can have this same efficient 
church—even with the Texas sun burning against year ’round operation. For specific information, 
its tall and beautiful glass wall. The system is call your local gas company, or write Arkla Air 
the most modern, too—an Arkla-Servel gas air Conditioning Corporation, General Sales Office, 
conditioning unit. 812 Main Street, Little Rock, Arkansas. 

After careful study backed with successful expe- American Gas Association. 

rience in previous jobs, the architect speci- = 

fied gas and Arkla. “The main reason 1S is az Gas-operated Arkla-Servel Air Conditioning Units 
performance. What could be easier. You just is P+ lowest operating costs + fully automatic operation . 

set it, and forget it. Of course, economy 7 — Qi 
plays a big part, too... but basically it’s i] . Three 5-ton Arkla-Servel Sun Valley Gas 

the trouble-free operation.” | : 3 | units heat in winter ... cool in summer. 


Texas. Designer: Jack Hemphill 


FOR HEATING & COOLING, GAS IS GOOD BUSINESS! 6 
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ELLIPTO-JECT 
LIFT STATION 


AN ADVANCED CONCEPT IN PNEU- 


MATIC EJECTOR STATIONS 


EXCLUSIVE SHELL WITHIN- 
A-SHELL DESIGN 
Elliptical-shaped outer shell com- 
pletely encloses the air storage 
tank and sewage receiver of this 
simplex sewage ejector station. 
This unique design provides max- 
imum protection for all com- 
ponents — plus easier mainte- 
nance and modification. Any 
component can be removed and 
replaced without removing the 
outer shell. 


SUPERIOR COMPONENTS FOR 
EXTRA DEPENDABILITY 

Brand names of motors, com- 
pressors, controls, and other 
Ellipto-Ject components are 
among the most dependable in 
American industry. You know 
you are getting the best when 
you specify Ellipto-Ject. 
INSTALLATION TESTED 

AND PROVEN 

Ellipto-Ject pneumatic ejector 
Stations are setting new stand- 
ards. Names of municipal and 
industrial users on request. 

Let Tex-Vit help with all your 
sewage lift problems. Tex-Vit 
also manufactures Delta-Ject, a 
duplex station incorporating the 
same design principles as the 
Ellipto-Ject. Other Tex-Vit pro- 
ducts include pneumatic ejectors 
and packaged pump stations. 


Write for 
Bulletin No. EJ-60 


TEX-VIT 


SUPPLY COMPANY 
MANUFACTURING DIVISION 


Dept. C-7, Box 117, Mineral Wells, Texas 





Hugh P. Duffill, president of Duf- 
fill Associates, Inc., consulting en- 
gineers of Boston, Massachusetts, 
was elected a director of the 
American Shore & Beach Preserva- 
tion Association at its recent meet- 
ing held at Pacific Palisades, Calli- 
fornia. The ASBPA has 167 mem- 
bers made up of Federal, state, and 
local government agencies, other 
organizations, and individuals in- 
terested in conservation develop- 
ment and restoration of shores and 
beaches. 


Due to the untimely death of 
Adolf H. Koebig, Jr., the board of 
directors of Koebig and Koebig, 
consulting engineers of Los Ange- 
les, met recently to elect a new 
director and new officers of the 
corporation. New officers are: 
president and chairman of the 
board, R. D. Spencer; vice presi- 
dent, operations, E. H. Graham, 
Jr.; vice president, administration, 
R. M. Wilkerson; and director, G. 
F. Smith. 


Roger F. Curry has become a part- 
ner in the firm of Cleverdon, Var- 
ney and Pike, consulting engineers 
of Boston, Massachusetts. 


Voorhees Walker Smith Smith & 
Haines recently observed its 75th 
year of continuous practice. 
Founded in 1885 by Cyrus L. W. 
Eidlitz as a one-man concern, the 
firm has expanded through nine 
partnerships to the flourishing or- 
ganization of 600 it is today. Al- 
ways located in New York, the 
firm has had its main offices in the 


Men 


in 
Engineering 


Architects’ Building for 35 years. 
Since its inception it has completed 
over 5000 projects, encompassing 
every known building type. 


An announcement has been made 
that Reg. F. Taylor has resumed 
his former consulting engineer 
practice at 3207 Montrose Boule- 
vard, Houston, Texas. 


TAYLOR 


L. J. Sever, senior electrical engi- 
neer and associate, Albert Kahn 
Associated Architects and Engi- 
neers, won second place from 
among seven entrants in a Great 
Lakes Regional Lighting Contest 
held in May in Cleveland, Ohio. 
Sponsored by 11 sectional chap- 
ters of the Illuminating Engineer- 
ing Society, the contest was con- 
ducted to select the outstanding 
lighting projects designed by mem- 
bers of IES, installation of which 
was completed in 1959. Sever’s 
presentation described the light- 
ing of the new National Bank of 
Detroit building, with emphasis 
on the main lobby, executive floors, 
office areas, and_ the 
lounge, cafeteria, and auditorium 
on the staff floor. Objective of the 
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CONDUIT-when and why 
to specity Alcoa aluminum 


Your next job would be an ideal time to profit by the 
use of Alcoa aluminum conduit. Its many advan- 
tages begin to work for you during installation. 

Aluminum saves installation labor because it is 
light in weight. A 10-foot length of 4-inch conduit, 
for example, weighs only 34 pounds. A comparable 
section of conventional steel conduit weighs 98 
pounds. This weight advantage is a big factor in all 
phases of handling. And nonsparking aluminum is 
easier to cut, bend and thread than steel. 

How about corrosion? Aluminum stands up to 
most corrosive environments. It requires no galva- 
nizing or other protective coating. 

Aluminum’s electrical advantages are based on its 
inherent high conductivity and nonmagnetic proper- 


ty. Phases may be separated and run in individual 
nonmagnetic aluminum conduits. 

Aluminum looks good when you put it in—and 
stays that way. It won’t stain adjacent surfaces and, 
under normal conditions, it requires no painting. 

Finally, calculate over-all cost. Add up original 
cost (it’s competitively priced), savings on installa- 
tion and maintenance, and service life. Alcoa alumi- 
num conduit really does make a difference. 

For a free booklet covering specs and performance, 
just write to Rome Cable Division of Alcoa, Dept. 
18-70, Rome, New York. 


ROME CABLE 
DIVISION OF ALCOA 





design throughout the bank build- 
ing was to provide lighting of ex- 
cellent quality and intensity to en- 
hance architectural features and 
to insure optimum visual comfort. 


Announcement has been made of 
the merger of the consulting engi- 
neering practice of C. D. Bassett 
with Cummins & Barnard, Inc., en- 
gineers, of Ann Arbor, Michigan. 
Bassett will serve as a vice presi- 
dent and director of Cummins & 


Barnard. Other owners are H. N. 
Barnard, R. J. Bowes, A. A. Cum- 
mins, R. W. Greenwood, J. H. 
Krick, C. F. North, F. Von Voigt- 
lander, R. A. Sarri, and Hugh N. 
Barnard. 


Raymond J] Detmers and Richard 
R. Kingscott have been named 
project engineers in the mechanical 
engineering department of A. M. 
Kinney, Inc., consulting engineers 
of Cincinnati, Ohio. Detmers for- 
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COMPOUND-LOOP CONTROL 


With automation by Wallace & Tiernan your chlorination system con- 
trols itself... needs almost no attention. With Compound-loop Control, 
the residual you select is maintained, no matter how much water flow 
or chlorine demand changes. You’re always sure of water quality. 


W&T Compound-loop Control means true process control. Because it 
analyzes the end result and feeds back information which monitors your 
chlorinator, Compound-loop Control successfully achieves a closed-loop 
system. This means an operating range of greater than 100 to 1, plus 
round-the-clock supervision without extra labor. 


And you can control free or total residual .. . use electric, pneumatic, 
or variable vacuum signals. W&T Compound-loop Control can be tailored 
to the physical layout of your system, your flow-metering equip- 
ment, your plant hydraulics. You build or convert to automa- 
tion with maximum convenience, minimum expense. 


For more information, write Dept. S-141.25 


WALLACE & TIERNAN INCORPORATED 





25 MAIN STREET. BELLEVILLE 9,.NEW JERSEY 





merly was a job captain with Har- 
ley Ellington & Day, Inc., consult- 
ing engineers, Detroit, and has had 
extensive experience in the design 
of heating, ventilating, and air con- 
ditioning systems. Kingscott for- 
merly was vice president and chief 
engineer of L. C. Kingscott & 
Associates, Kalamazoo, Michigan. 


Robert T. Lawson, formerly a resi- 
dent partner with Dames & Moore, 
San Francisco consulting engineers, 
has joined the staff of Harding As- 
sociates, soils engineering firm of 
San Rafael, California. Lawson, 
secretary of the San Francisco sec- 
tion of the American Society of 
Civil Engineers, has specialized in 
soils and foundation engineering 
throughout his career. 


LAWSON WHITTELSEY 


Charles C. Whittelsey, president 
of the consulting engineering firm 
of Ford, Bacon & Davis, Inc., New 
York, was presented an honorary 
degree of Doctor of Engineering 
by the School of Mines and Metal- 
lurgy of the University of Missouri 
at its 87th commencement cere- 
monies in May. 


Peter Carver Associates have 
moved their office to 235 West 46th 
Street, New York, New York. 
Emerson S. Marshall has been 
named a partner in the firm of T. 
Maseng & Associates, consulting 
engineers, Kentucky. 
Marshall formerly was chief en- 
gineer in charge of power plant de- 
velopment, construction, and gen- 
eral plant engineering at the Amer- 
ican Creosoting Corp. =m 
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to support cables 
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* Engineered for Uniform Design and Easy Installation +%* Steel or Aluminum Construction 
% Compiete Accessories for SPEEDIER Installation * Complete Interchangeability 
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Globe’s two types of cable trays, one a ladder type and the 
other a basket type, to support cables, wiring and tubing 
have become increasingly popular because they can be 
used INTERCHANGEABLY at any given location 

depending on the type and weight of the cables to be 
suspended. The advantages of each type tray can be used 
to the fullest. Globetray, the ladder type, is intended for 
use where festooning is not a problem, while 

Cable-Strut, the basket type, is used for the support 

of communication wire, instrument tubing and 

control cables in automation applications. 


These two cable trays have been thoroughly field tested 
in hundreds of large industrial installations, in new plant 
construction, in power plants and for power distribution 
in all types of manufacturing processes. Send for FREE 
catalog giving full information and installation techniques. 


PRODUCTS DIVISION 


THE GLOBE COMPANY Masutaseere Representatives in all principal cities . . . consult the yellow pages 
4026 S. Princeton Ave., Chicago 9, Ill. in your phone book under “Conduits” for the one nearest you. 


JULY 1960 193 





NEW SUTORBILT 
SERIES 3200 
BLOWERS DELIVER 
HIGHER VOLUMES 
IN HEAVY DUTY 
SERVICE 





The toughest high volume air and gas handling jobs are easily handled by 
new Series ‘‘3200’’ Sutorbilt lobe-type rotary positive blowers and gas 
pumps. One-piece shafts, precision machined helical timing gears and the 
special Sutorbilt timing hub are just some of the features carefully 
engineered into these new units for continuous, heavy-duty service and 
low maintenance operation. 


Rated from 800 to 20,000 cfm at pressures from 2 to 10 psi, this new line 
is available with timing gear diameters from 10” to 22”... Standard 
equipment includes machined sub-bases, a reversible oil pump with an 
oversized sump that eliminates an oil cooler at ambient temperatures up 
to 125°F and lip-type oil seals (mechanical seals in gas and vacuum 
pumps) that effectively prevent leakage or gas contamination. 


Write today for your free copy of illustrated bulletin giving complete 
specifications. Department B. 


Representatives in principal cities. Consult your classified telephone 
directory. 


OQ) 
FULLER 
G CORPORATION, 2966 EAST VICTORIA ST. * COMPTON, CALIF. 
SUBSIDIARY OF FULLER COMPANY © CATASAUQUA, PA. Ma 
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Reporting 


The New Projects 


Heat Pump For Milwaukee Plant 

George H. Volk, Milwaukee consulting engineer, 
has specified refrigeration equipment with 1400 
tons of cooling capacity for use with a heat pump 
installation in the new eight-story headquarters 
and research center of the Allen-Bradley Company 
in Milwaukee. This system, being built by the 
Carrier Corporation, is larger by nearly 500 tons 
than the previous record-size system built by the 
company last year for a publishing plant in Indi- 
ana. It also will be the northernmost installation 
of this type of equipment in the country. 

The balanced heat pump system will heat the 
entire building by extracting surplus heat from 
people, lights, and business machines in interior 
areas and transferring it to cooler offices located on 
the outer parts of the building. During warm 
weather the three centrifugal refrigerating ma- 
chines will be used to cool the entire building. 
In winter they will cool some parts of the building 
and heat others, simultaneously. In addition they 
will warm up two 75,000 gallon tanks of water for 
heating the building during weekends and at night, 
when heat from other sources is not available. No 
boilers or other fuel-heating devices are required. 


Mile Long Road Bridge on the Niger 


The construction of a mile long road bridge across 
the Niger at a cost of approximately $15,750,000 
will provide the first direct link between the East- 
ern and Western regions of Nigeria. The Taylor 
Woodrow civil engineering group in London has 
signed an agreement with the Federal government 
of Nigeria and will arrange for the financing of 
the project. 


The new bridge will be located between Asaba, 
Western Region, and Onitsha, Eastern Region, and 
it is 400 miles away from the only other bridge 
across the Niger — at Jebba in the Northern Region. 
The plans call for a steel superstructure compris- 
ing 10 spans, each 427-ft long, carried on rein- 
forced concrete piers and abutments. There will 
be two carriageways and foot paths, totaling 68 
feet in width. Concrete plank decking and wear- 
ing surfaces will be provided. Approach roads and 
bridge spans will be constructed by Taylor Wood- 
row, and it is anticipated that the bridge will take 
over four years to complete. Consulting engineers 
for the project are NEDECO (Netherlands Engi- 
neering Consultants), of The Hague, Holland. 


Pool Tops Manhattan Apartment 


Gracie Towers, just being completed on Man- 
hattan’s east side, will reach new heights in luxury 
apartment house dwelling with a $100,000 swim- 
ming pool on its roof. The pool will be fabricated 
from steel by Koven Steel Swimming Pools, Inc. 
Although the first 20 stories of the building are 
reinforced concrete, the structural engineers, Wein- 
berger, Frieman, Leichtman & Quinn, selected 
steel for the pool and pool supports because of 
the significant reduction in weight. On the basis 
of the structural engineer’s studies, it was esti- 


Almost $16 million will be spent on this 10-span, mile-long bridge connecting east and west Nigeria. 
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mated that the filled 20’ x 40’ pool would be equiva- 
lent to adding 2% stories to the building if de- 
signed in steel and 4 1/3 stories if designed in 
reinforced concrete. 

The entire pool structure is chemically treated 
and painted for complete resistance to corrosion 



































Custom dust collection 
—with a standard unit... 





Regardless of your dust col- 
lection problem, chances are 
there is a space-saving Dustkop 
model to fit the job. Aget, for 
years, has led the field in effi- 
yer dese pt sg gore ye ae Steel swimming pool atop apartment building is 
ard Dustkop collectors. Each is job-tailored to most grinding, equivalent to adding 2% stories to the structure. 
buffing or finishing operations—as well as many other types 
of service. Write for illustrated brochure that helps select your 
tailored Dustkop unit. Also a complete line of mist collectors 








both inside and out. A complete change of filtered, 
AGE oncoming soap nto Enos: ae chlorinated, and vacuum cleaned water every eight 
. : hours is to be provided by a purification system de- 

signed by Sears & Kopf, mechanical engineers. A 
separate equipment room will be located below the 
pool which will include the filtering, chlorinating, 
and cleaning facilities. In spring and fall the water 

* will be maintained at a temperature of 75 to 80 F, 








and during the winter months the pool will be con- 
verted into an ice-skating rink. 


Polarizing Light Panels Reduce Glare 


Drafting rooms and other areas of the Georgia 
Catalog for Engineers who Specify plant of Lockheed Aircraft Corporation have been 
equipped with Fiberglas polarizing light panels 
to reduce the fatigue of draftsmen. Combined with 
Control Instruments Day-Brite lighting fixtures equipped with 40-watt 
fluorescent lamps, the polarizing panels allowed an 
60 pages packed with complete specifications data on increase from 65 to 150 footcandles, while making 


the industry’s most comprehensive line of temperature fo z s 
and pressure instruments: thermometers, gauges, con- significant re duction in both direct and re flected 
trollers, control valves, pressure regu- glare. Electrical engineer for the project was 


lators, air filters, air guns, steam traps, , Walter H. West & Associates. 
etc. 


Whether the application is routine — Sixth Gas Compressor for Long Beach 
or highly specialized, you’re sure to j 


find the Trerice temperature or pres- F A new $2% million gas compressor plant for the 
aaa tae that’s exactly right Long Beach Gas Department was dedicated on 

April 22. According to M. A. Nishkian & Company, 
Long Beach consulting engineers, the plant is the 
most highly automated of its type in the nation 
today. In addition, it features the world’s largest 
Wiggins type gas holder. The main building con- 
tains four, 550-hp, gas engine driven, reciprocating 


Temperature, Pressure and 











1420-F W. Lafayette Blvd. 
H.0. TRERICE co. Detroit 16, Michigan 
PEER 
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The new incinerator at Whitemarsh. Note the neat compact lines of the building and the low stacks of the 
wet scrubbers which emit only a plume of steam. Glace & Glace Inc. were consulting engineers for the project. 


Only these four men are needed to operate the plant: One man to 
weigh incoming trucks and supervise unloading, a second to operate 
the conveyor, a third to load and drive the truck carrying away the 


non-combustible residue, and a supervisor. 





Storage conveyor consists of two, 50-ton capacity oscillating hoppers 
placed side by side but independently controlled. Material is moved to 
feeders in a series of short reciprocating arcs. This action is self- 


scouring and keeps the storage trough completely clean. 


NOW SERVING 50, 000 RESIDENTS cee 


NEW PRINCIPLE INCINERATOR 


eliminates mess and fumes—is economical to operate 


Designed to burn 12 tons of refuse 
per hour without odor or dirt, this 
new incinerator is in operation at 
Whitemarsh, Pa. In addition to gar- 
bage, tin cans, lawn trimmings and 
wastepaper, the incinerator handles 
undigested sludge from an adjacent 
sewage plant. Located in a residen- 
tial section, plant exterior and land- 
scaping are designed to harmonize 
with their surroundings. 

The Dravo Incinerator has a num- 
ber of unique features. Of primary 
significance are: the continuous flow 
design, which permits rapid and easy 
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handling of the refuse; the water wall 
furnace, which permits the use of 
sufficiently high temperatures to pro- 
vide thorough combustion and the 
elimination of noxious odors; and 
the wet scrubber and residue dis- 
posal system, which together pro- 
mote the maintenance of healthful 
cleanliness. 

Automatic operation has been 
stressed, only four men are required 
to run the entire plant. Present needs 
demand operation of the plant for 
only one 8-hour shift, but since it 
can be run on a 24-hour basis, there 





is adequate capacity for future needs. 

The Dravo Incinerator is the eco- 
nomical solution to the problem of 
sanitary, convenient refuse disposal. 
For full information, write or call 
DRAVO CORPORATION, PITTSBURGH 
22, PENNSYLVANIA. 


DRAVO 


COR POR AT 1 
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FILTER EFFICIENCY 


AIR FILTER GAGE 


With the Dwyer Air Filter Gage you can be 
sure of maximum filter efficiency because you 
know the exact time to replace filters, every time. 
Gives a continuous, accurate check that spots 
inefficient filters, yet prevents waste through 
premature replacement. 

The Dwyer measures filter efficiency the only 
practical and economical way—via pressure 
drop. Quickly pays for itself through savings in 
replacement and service time and greater 
operating efficiency. 

Break-proof plastic construction, lifelong ac- 
curacy, simple installation, no moving parts to 
ever wear out or get out of adjustment. Ranges 
0-4", 0-1”, 0-2” and 0-3” water. A complete unit 
with all necessary tubing, fittings, etc. 


Write for Bulletin C10 


F.W. DWYER MFG. CO. 


P. O. BOX 373-G © MICHIGAN CITY, INDIANA 








Rog | 
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Houston's Welcome to the World . . .The beautiful 
Rice Hotel has been enlarged, redecorated and re- 
furbished, making it one of the nation’s truly great 
hostelries. Let the new Rice, with all its new luxuries 
and conveniences, be your host on your next visit 
to Houston, Texas. 
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compressor units and related equipment. A lower 
structure adjoining the main building houses the 
control room, offices, washrooms, and emergency 
generator room. 

All recording and indicating instruments are 
contained on a central wall panel. A single operator, 


Night view of new $2% million gas compressor plant 
for the Long Beach Gas Department is sixth in system. 


seated at a modern console, can operate the entire 
plant automatically through the use of pneumatic 
type control equipment. Valves located throughout 
the city’s entire distribution system can be re- 
motely operated from the central control point. 
The new compressor station has attracted nation- 
wide interest on the part of city planners. 


Swarthmore’s New Science Building 

The new Pierre S. du Pont Science Building was 
dedicated at Swarthmore College on April 23. De- 
signed by architect Vincent G. Kling, the new 
building features four distinct units organized 
around a central open courtyard. Both physics and 
chemistry departments have their own two-story 
rectangular units, complete with laboratories, class- 
rooms, and faculty offices. A square one-story unit 
supplements the main library and houses the engi- 
neering library along with the collections of the 
three science departments. The link between this 
unit and the chemistry unit will house mathematics 
faculty offices. A 200-seat lecture hall, with ad- 
jacent rooms for the preparation of demonstrations, 
completes the building complex. 

Consultants on the project were Allabach and 
Rennis, structural engineers; and Pennell and 
Wiltberger, mechanical engineers. The structural 
design features boldly exposed reinforced concrete 
columns and beams on the outside and in most 
interior spaces. Insulated precast concrete wall 
panels are designed with rugged surfaces of ex- 
posed aggregate. — 
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C & P Telephone Company 
of West Virginia 
Dialed “C” for 
CONSTANT COMFORT 
CONDITIONS 


This exposed view shows a 
Kno-Draft circular diffuser 
tied into the ductwork. 


The combination air dif- 
fuser-loudspeaker offers 
functional and design ad- 
vantages .. . both the sound 
source and the diffuser oc- 
cupy the same strategic 
ceiling location. 


Greife & Daley, Architects * McNeil & Baldwin, Engineers * Riggs Distler Company, Contractors 


...in their handsome 
new office building, 
Charleston, West Virginia 


Type KP (overlap) diffusers \ ~*~ 
complement essentially rec- 
ti-linear pattern of certain 


areas. . 
6 these days, business and industry call on leaders like Connor to provide 
new or remodeled buildings with modern interior atmospheric comfort that matches the 
modernity of architectural design. 

Here in this new 4-story office building, for example, more than 800 various Connor 
units have been entrusted with the ’round-the-calendar job of giving the Telephone Com- 
pany’s employees a comfortable climate in which to work. In addition to producing 
effective air distribution, the Kno-Draft squares and rounds—with their clean, simple 
lines—blend neatly with the building’s interior ...and 230 Kno-Draft loudspeaker 
diffusers enable installation of both communication and comfort sources in the same 
strategic ceiling locations ... just one installation hole for two separate, vital functions. 

Seeking proper design and perfect function, architect, engineer, and contractor can 
choose confidently from the Kno-Draft line ... can be sure that his choice will have the 
others’ approval and will delight the client. Write for complete information. 


COMWNDR .. for Concetant Comfort Conilitione CONNOR 


CONNOR ENGINEERING CORPORATION er kno-dratt: 


DANBURY @ CONNECTICUT 





air diffusers 
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Leased Lighting Available 


For clients short of capital, con- 
sulting engineers now can cut ini- 
tial investment costs by making 
use of leased lighting. Smithcraft 
and General Electric Credit Cor- 
poration are working together on 
a plan which will allow the instal- 
lation of modern fluorescent light- 
ing in old or new buildings on a 
five-year rental or time-payment 
basis. The total contract can be as 
low as $1250, with no upper limit. 


Underground Parking for Topeka? 


The Massachusetts Mutual Life In- 
surance Company, principal hold- 
er of bonds used to finance two 
existing Topeka parking facilities, 
has approved the consulting firms 
of Wilbur Smith and Associates 
and Coverdale and Colpitts to con- 
duct a study to determine whether 
an underground garage could re- 
tire bond debt. 


New Contract Form Available 


The 1960 edition of the “Suggested 
Form of Contract for Use in Con- 
nection with Engineering Construc- 
tion Projects” is now available. Pre- 
pared jointly by the American So- 
ciety of Civil Engineers and the 
Associated General Contractors of 
America, it carries new sections on 
changed conditions, extension of 
time, responsibility for work, par- 
tial completion and acceptance, 
damage claims, and acceptance and 


Scraps & Shavings 


final payment. The new form is 
available at 25 cents per copy from 


either ASCE or AGC. 


New Formed Steel Specs 

The 1960 edition of “Specifications 
for the Design of Light Gage Cold- 
Formed Steel Structural Members” 
is now available from the Ameri- 
can Iron and Steel Institute, 150 
East 42nd Street, New York 17. 
The new volume reflects research 
conducted since the publication of 
the 1956 edition. An important re- 
vision is the increase from 18,000 
to 20,000 psi for the basic design 
stress of steels having a yield point 
of 33,000 psi. Several other revi- 
sions are directly related to this 
specific change. 

Hawaiian Highway Boom? 

With the transition from territory 
to state, Hawaii has established 
a State Department of Transpor- 
tation which will coordinate high- 
way, airport, and harbor develop- 
ments. A $250,000 study has been 
authorized for general planning 
purposes in these three areas. It 
will culminate in recommendations 
to the 1961 legislature for a pro- 
gram of capital improvements 
based on Hawaii's needs as pro- 
jected to 1980. 


Summer Study Programs 

Case Institute of Technology will 
offer two summer courses of inter- 
est to consulting engineers and 
architects. Dr. John B. Scalzi will 
offer a course in plastic design in 
steel from July 11 through 15, and 
a course on thin shell concrete 
structures from July 18 through 22. 


More Cement for India 


Kaiser Engineers Overseas Corpo- 
ration has been awarded a contract 
to provide technical services in con- 


nection with the engineering and 
construction of a $3.5 million port- 
land cement plant. The 100,000 ton 
per year, dry process plant will be 
built by Mysore Cements Ltd. at 
Ammasandra, Mysore State, India. 
It is scheduled for 1961 completion. 


News of Foreign Projects 

Consulting engineers interested in 
overseas projects will find the For- 
eign Projects Newsletter, P. O. Box 
2311, Van Nuys, California, of in- 
terest. The monthly publication 
concentrates on construction and 
industrial activities that effect the 
U. S. position abroad, but does not 
attempt to cover foreign trade as 
such, sales of equipment, materials, 
and supplies. It reports major re- 
quests for proposals, contract 
awards, and events in the planning 


stage. 


Piping Flexibility Analysis 
Computer analysis of piping flexi- 
bility now can be provided within 
48 hours by The Service Bureau 
Corporation. Clients need only pre- 
pare a simple description of their 
piping system on special data 
sheets. This information is punched 
into IBM cards and processed in a 
computer, normally on a 12-hour 
cycle. Reports include anchor and 
restraint reactions, forces, moments, 
and stresses at all intermediate 
points, as well as displacements 
and rotations. Since coordinates are 
not used in the input data, changes 
to a system are easily specified. 


Belgian Congo Road Loan 


A $28 million loan by the World 
Bank to the Belgian Congo gov- 
ernment will be used for improv- 
ing and expanding its transporta- 
tion facilities. An additional $7 mil- 
lion is earmarked for development 
of agricultural productivity, and a 
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CYCLOTHERM 


HERCULES-GALION PRODUCTS, 
Inc., Saves $15,000 Per Year! 


Hercules-Galion Products, Inc., of 
Galion, Ohio, makers of dump 
truck bodies, ready-mix concrete 
truck equipment, and steel burial 
vaults, retired two old style boilers. 


To improve heating efficiency, they 
installed three Cyclotherm 125 h.p. 
combination light oil/gas package 
steam generators. The total savings 
per year comes to $15,000. 


As growing production or expand- 
ing plant facilities require more 
steam, Cyclotherms can be added 
when needed. 














Steam capacity that grows with the plant! 


When you recommend Cyclotherm Steam Generators 
you recommend a steam source that can be quickly 
and economically expanded to meet plant expansion. 
For Cyclotherm’s wide range of capacities permits the 
addition of exactly as much new capacity as may be 
needed at any time. Will 518 lbs. of steam per hr. suit 
the requirements? That’s what a 15 HP Cyclotherm 
produces. Or are 25,875 more steam lbs. per hour 
wanted? In that case, a 750 HP Cyclotherm fills the 
bill. And between these extremes there are sixteen 
intermediate sizes to choose from. 


Compact Cyclotherms are also kind to boiler room 
space — the Cyclotherm is up to 4% smaller than the 
ordinary package boiler. Installation is easy—no costly 
stack, no excavation, no foundation. The Cyclotherm 
is shipped complete — ready to operate. Burner and 
boiler are built together to work together with one 


f- VERRS REERD DA 
| TEA RRQ NER, 


GIRO 
Cy cLoTHERM’ 


STEAM ANO HOT WATER GENERATORS 


Division of Crane Co., Oswego, N.Y. 
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manufacturing responsibility back of the entire unit. 

Cyclotherm’s Cyclonic Combustion guarantees a 
minimum of 80% efficiency. Larger units operate at 
from 30% to 100% of rated capacity with no loss of 
efficiency. Smaller units operate on and off automati- 
cally according to load requirements. With simpler 
design and fewer parts, Cyclotherm reduces mainte- 
nance costs by from 30% to 50%. Cyclotherm’s 
world-wide service organization gives prompt service 
on every call. For full information, write us today. 
There are 18 Cyclotherm models, ranging from 15 HP to 750 HP. 
Burns oil and/or gas. The Cyclotherm meets all state requirements 
and is built in accordance with A.S.M.E. and National Board 
Standards and bears the label of Underwriters’ Laboratories, Inc. 
Guaranteed against any defect in materials or workmanship. 
Cyclotherm also manufactures a complete line of Hot Water Gen- 
erators in 10 capacities, from 670,000 BTU per hr. to 6,700,000 
BTU per hr. 


Clip to Your Letterhead 


ee eee ey 


Cyclotherm Division 
of Crane Co. 
57 E. First St., Oswego, N. Y. 


Please send me your booklet Cyclotherm Cyclonic 
Combustion, also rotogravure copy of Cyclotherm 
Sales Steam with illustrations and descriptions of 
Cyclotherm installations. 
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by 
mc Philben 


wwithe most COMPACT, 
Code Regulated 


Directional ever pro- 
duced by any lighting 
Manufacturer. 


all CAST ALUMINUM construct- 
ion. 


SATIN ALUMINUM finish. 


e 6” letters, red or green. 
& INCANDESCENT or FLUORES- 
CENT. 


GUARDED protection with 3” 
thick stencil face. 


NO external hardware. 


Easy relamping with new pat- 
ented cast hinge. 


Special wording available. 


McPhilben representative has a 50 

sample unit ask to see it or write 

»mplete specification data sheets Sec 
on E, pages 7-8; 7a-8a 


‘aalem maalilel-je) 


LIGHTING 


1329 Willoughby Ave., Brooklyn 37, N.Y 
in Canada: mcPhilben division of 
Wakefield Lighting Ltd. London, Ontario 





third loan of $5 million will go to 
Otraco, a government agency which 
operates extensive rail and river 
transport services in the Congo. 
Road projects to be financed as 
a part of the development program 
include: 
{ Construction and reconstruction 
of about 420 miles of paved and 
gravel highways. 
{ Improvement of 750 miles of ex- 
isting roads. 
{ Provision of bridges and ferries. 
Construction of 1680 miles of sur- 
faced, single-lane roads in farming 
areas where settlements and cattle 
breeding stations are located. 


Postal Rules Favor Consultants 


A recent Post Office Department 
publication on construction require- 
ments for leased postal facilities 
prescribes the use of consulting en- 
gineers and architects. Where lo- 
cal, county, or state laws, regula- 
tions, or ordinances require the 
services of a registered engineer 
or architect to prepare plans and 
specifications the regulation states, 
the bidder must comply. 

In any event, the Post Office 
adds, the bidder “is encouraged to 
procure the services of a compe- 
tent architect or engineer in all in- 
stances.” Regional offices of the De- 
partment will have final authority 
in applying the requirement. 

The complete bidders’ instruc- 
tions (POD Publication 39, Sep- 
tember 1, 1959), is available from 
the Government Printing Office. 
Nevada Irrigation District 
The Nevada Irrigation District has 
awarded Ebasco Services a con- 
tract for the engineering and man- 
agement of construction on NID’s 
proposed irrigation and hydroelec- 
tric development on the Yuba and 
Bear Rivers in California. 

The watershed is on the Cali- 
fornia slope of the Sierra-Nevadas 
and extends to the region of the 
Donner Pass. 

The District proper and its irri- 
gated areas are in the lower foot- 
hills in the “Mother Lode” region 


which was so productive of gold 
during the gold rush days. 

The project will consist of two 
storage reservoirs, Jackson Mead- 
ows and Rollins; two power plants, 
Dutch Flat No. 2 and Chicago 
Park; the raising of Lake Faucherie 
in the high Sierras; and other im- 
provements. Installed capacities 
will total 61,700 kw, and annual 
energy will be approximately 236 
million kwh. It is anticipated that 
construction on the $40 million 
project will start early in 1961. 


Toll Roads Pay Their Way 


According to Lawrence S. Water- 
bury, toll roads need time and pro- 
motion to build up sales — just 


like any other business. Only two 
are now in serious trouble, the West 
Virginia Turnpike and Chicago’s 
Calumet Skyway. The Ohio Turn- 
pike earned 1.71 times its interest 
charges in 1959 compared to 1.52 
in 1958. Even the Northern Indiana 
Turnpike earned 1.08 times inter- 
est in 1959, in spite of the steel 
strike and bad weather. 

Waterbury contends that the toll 
road is one solution to current high- 
way needs which are not being met 
by the Interstate Program. His con- 
tention that toll road financing 
must be considered on a long term 
basis is born out by the Pennsyl- 
vania Turnpike which is presently 
clearing 6.51 times its annual in- 
terest charges. Even the Kansas 
Turnpike, off to a slow start, is 
showing steady gains and will prob- 
ably pay its way in 1960. 


Record School Construction? 


City Schools Superintendent, John 
J. Theobald, has recommended a 
record school construction and 
capital improvement program, pro- 
viding for the expenditure of $124,- 
350,000 in 1961, to the New York 
City Board of Education. The pro- 
gram would provide for the com- 


pletion of 181 major school projects. 


Columbus Freeway Plans 
Rackoff Associates has reported 
that a Columbus, Ohio, East Free- 
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Stephens-Adamson SPEEDWALK and SPEED- 
RAMP Passenger Conveyor Systems like the 
one shown at the Gay Street Promenade, 
Knoxville, Tennessee have added a new dimen- 
sion to city planning. In an all out effort to 
modernize and beautify their stores, the mer- 
chants and property owners of Downtown 
Knoxville in cooperation with the Downtown 
Knoxville Association, Inc., have combined their 


FROM KNOXVILLE, TENNESSEE 


A AZW DIMENSION 
IN CITY PLANNING 


with added convenience and safety 
for shoppers! 


HL 


a6 





efforts and ingenuity in the planning of the 
over one half million dollar Knoxville Prom- 
enade and Parking Plaza. Pedestrian shopper 
traffic now moves smoothly with added con- 
venience and safety of SPEEDRAMP Passenger 
Conveyor Systems from Parking Plaza to the 
Promenade area. A colorful canopy protects 
shoppers from the weather. Passengers are 
carried up a 15 degree incline. 


SPEEDWALK and SPEEDRAMP Passenger Conveyor Systems provide 
for greater economy—20% to 30% less initial cost than ‘'Moving 
Stair’’ type conveyances. Simplicity of construction and less moving 
parts assure less ‘‘downtime’’ and lower maintenance cost. Utilizing 
exclusive Stephens-Adamson safety features, SPEEDWALK and 
SPEEDRAMP Passenger Conveyors are unmatched for convenience, 
safety and economy. 


FILL IN AND MAIL FOR DATA FILE 


Speedwalk Division 
Stephens-Adamson Mfg. Co. 
23 Ridgeway Avenue 
Aurora, Illinois 


NAME 


CO. TITLE 





SPEEDWALK DIVISION 
STEPHENS-ADAMSON MFG. 
GENERAL OFFICE & MAIN PLANT — 23 RIDGEWAY AVE., AURORA, ILL 

Plants located in; Los Angeles, California 
Clarksdale, Mississippi ° Belleville, Ontario 


SEE THE MONTGOMERY ELEVATOR COMPANY 
REPRESENTATIVE OR THE STEPHENS-ADAMSON 
REPRESENTATIVE IN YOUR AREA 





FIRM 





ENGINEERED BULA RAMOUING 51s TtmS 


ADDRESS 





HED WALE® PASSENGER CONVEYORS 
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Air 


LO -BOY 


CENTRIFUGAL 
ROOF EXHAUSTERS 


Enhance The Beauty 
Of Building Skylines 


Pend. 
Lowest Silhouette Design 


FORWARD OR BACKWARD CURVE 
WHEEL WITHIN ... OR OUT OF 
SCROLL HOUSING 


Motor mounting on side of structure 
support .. . out of line of air stream 
reduces height of Lo-Boy models 
nearly 50%, of older designs. 

LOW WIND RESISTANCE SIZES 10"-72" 
600-47,000 CERTIFIED C.F.M. RATINGS 
@ QUALITY @ BEAUTY 

@ PROVEN PERFORMANCE 


See Sweet's File 20¢/Amm or 
Write for bulletin CE100 59 


AMMERMAN (0., INC. 


P.O. Box 182 
Stillwater, Minnesota 


MEMBER OF THE AIR MOVING & 
CONDITIONING ASSN. 











way would cost $30 million, an in- 
crease of $10 million over previous 
plans. The increase resulted from 
a 1959 origin and destination sur- 
vey which indicated a need for six 
lanes instead of the intended four. 
The consulting firm’s report is be- 
ing reviewed by city, state, and 
Federal officials, and construction 
is not expected before 1964. 


Highway Program Birthday 


July 1 marked the fourth anniver- 
sary of the effective date of the 
1956 Highway Act. The Better 
Highways Information Foundation 
will use the occasion of the fourth 
birthday of the accelerated high- 
way program as an occasion for 
publicizint the tremendous prog- 
ress that has been made. 


BHIF Gets Organized 

At a recent meeting in Washing- 
ton, the Better Highways Informa- 
tion Foundation named George M. 
Foster executive director. Present- 
ly executive director of the Indiana 
State Highway Department, Foster 
will assume his new responsibili- 
ties in Washington in the near fu- 
ture. At the same meeting, H. D. 
Anderson, past president of the 
Associated Equipment Distributors, 
was elected vice chairman of the 
Foundation. A_ distinguished na- 
tional leader will be named as 
chairman in the near future. 


Lightning Losses Rise 

According to the Lightning Protec- 
tion Institute, lightning losses in 
dollars is mounting at the rate of 
about 10 percent per year. The 
growth and spread of lightning 
losses parallels the growth and 
spread of plants, factories, homes, 
and community facilities to subur- 
ban and outlying areas. It is in 
these areas that lightning causes 
37 percent of all fires. 


San Juan Expressway Contract 


The Commonwealth of Puerto Rico, 
Department of Public Works has 
awarded a contract to the firm of 
Lockwood, Kessler & Bartlett, Inc. 


for the design of the major por- 
tions of the proposed San Juan ur- 
ban arterial system. Construction 
costs currently are estimated at $18 
million for limited access highways 
and bridges. The consulting firm is 
planning to enlarge its Puerto Rico 
office, which opened last summer. 


New Airport Location 

A report submitted to the city of 
Columbia, South Carolina by the 
engineering firm of Leigh Fisher 
and Associates recommended the 
construction of a new $5 million 
airport, four miles from the city’s 
present airport. It was suggested 
that the city join with two coun- 
ties in an effort to obtain state 
forest land for the new airport. A 
portion of the construction cost 
would be obtained by the sale of 
two existing airports. 


Soviets Shift Power Policy 


With plans for atomic power plants 
reduced by half, the Russians are 
planning to get construction under 
way on the world’s largest hydro- 
electric plant next year. The dam 
will be built on the Vakhsh River, 
at Nurek, Tadzhik SSR. It will have 
a capacity of 2.5 million kw, 400,- 
000 kw more than the huge Lenin 
hydro plant on the Volga. 

In its race to overtake the U. S. 
in per capita power production, 
the Soviet has suddenly become 
aware of past blunders. For ex- 
ample, it has been estimated that 
several thermal power plants could 
have been built for the same 
amount invested in the Lenin plant 
— and capacity would have been 
five times as great. 

Of the 40 large power stations 
currently under construction in the 
USSR, 28 will have a capacity of 
1 to 2 million kw each. They will 
be equipped with turbogenerators 
of 200,000 up to 600,000 kw each, 
with the emphasis on the larger 
units because of significant cost re- 
ductions. In addition to these large 
stations, it is planned to build 17 
large gas power stations during the 
current seven-year plan. eae 
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Controlled Concrete with 


SONOTARD 


for New York’s Largest Pier now under construction 


Holland-American Line, New York City 
Dept. of Marine and Aviation 
Vincent A. G. O'Connor, Commissioner 
Capt. Lewis H. Rabbage, Chief Engineer 


* a ° 

b he’ +* * 
vee & 

. = coc 

EN Na a 

“Rr, 


yh 


- 


Roberts & Schaefer Co.—Engineers 

NY Cola a Geli tidtlallols Mm @lold Mee OT-111-1d0] Mi @lol li dela tol: 
Corbetta-Precrete—Prestress Contractors 

Colonial Sand & Stone Co.—Ready Mixed Concrete 


The substructure of new Pier No. 40 is comprised of 6000 prestressed deck slabs uniquely placed 
ypon a monolithically poured-in-place beam and cap system. The floor area is over 700,000 sa. ft. 


e SONOTARD is being used in all concrete to produce con- 
sistent and uniformly high strengths required for the 
heavy live loads to be handled, plus maximum density to 
resist erosion from sea water. 


e A high degree of workability to facilitate placement has 
been maintained through high summer heat and a winter 
which recorded a low mark for sustained cold weather. 


e The quantities of SONOTARD used were varied according 
to temperature to keep the water content and rate of 
hardenihg constant. At all temperatures SONOTARD pro- 
duced a uniformly high strength with maximum density 
and eliminated shrinkage and cracking. 


e¢ SONOTARD played an essential role in the prestressed 
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Research 








deck slabs and beams by controlling the initial rate of 
hardening and fluidity of concrete for optimum placement 
properties. 

e SONOTARD speeded the strength development (15 hours 
of steam cure averaged over 4500 psi) permitting early 
release of tension and early stripping of forms. 

e Since SONOTARD does not increase the air content while 
reducing water requirements it allows the operator to con- 
trol accurately the total air at all times. 

Consult your local SONNEBORN representative for your 
particular project to learn how SONOTARD’s exclusive for- 
mulation can help you produce harder, denser floors— 
more uniform, crack resistant structures—water-tight con- 
crete of minimum shrinkage. 


SONNEBORN CHEMICAL AND REFINING CORPORATION 


Building Products Division, Dept. C 70 
404 Park Avenue South, New York 16, N. Y. 


Gentlemen: 
Please send further information on SONOTARD. 
() Architect () Contractor 
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UNCROSSES 
FINGERS! 


Yes, you uncross your fingers . . . 
don't take chances . . . when you ao 
CONSECO Equipment, even when it 
doesn't cost most! A sweeping state- 
ment... but we feel our more than 33 
years of experience amply justifies it. 
So does every CONSECO customer. 
So will you. 


CONSECO 
DESIGNS * BUILDS * ENGINEERS 
DELIVERS * INSTALLS * MAINTAINS 
All Condensing, Feedwater Heating, 
Evaporating, Air Removal and Con- 
densate Cooling Equipment for any 
Thermal Power Generating Plant. 

CONDENSERS ° EVAPORATORS 
DEAERATORS °* HEAT EXCHANGERS 
FEEDWATER HEATERS 
STEAM JET AIR EJECTORS 





Over a third-century of experience 


CONDENSER SERVICE & 
ENGINEERING CO., INC. 


163 Observer Highway, - 
Hoboken, N. J. 


Hoboken Telephone: 
Oldfield 9-4425 
N.Y.C. Telephone: 
BArclay 7-0600 

Send For Latest Steam 
Condenser Bulletin. p> 
For details see Chemical 

Engineering Catalog 


Bulletins on all 
CONSECO PRODUCTS 
sent on request. 
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July 6-8. American Society of Civil 
Engineers, American Society for En- 
gineering Education, Cooper-Union, 
co-sponsors; Conference on Civil En- 
gineering Education, University of 
Michigan, Ann Arbor, Michigan. 


July 10-22. Pennsylvania State Uni- 
versity; Seminar on Atomic Shelters 
(architectural and engineering plan- 
ning aspects), Campus. 


Aug. 15-17. American Society of Me- 
chanical Engineers and American So- 
ciety of Chemical Engineers; Heat 
Conference and Exhibit, Statler Hil- 
ton, Buffalo, New York. 


Aug. 17-19. American Society of Civil 
Engineers; Hydraulics Conference, 
University of Washington, Seattle. 


Sept. 8-9. American Society of Civil 
Engineers; Conference on Electronic 
Computation, Hilton Hotel, Pitts- 
burgh, Pennsylvania. 


Sept. 15-16. American Society of Me- 
chanical Engineers; Engineering Man- 
agement Conference, Hotel Morrison, 
Chicago, Illinois. 


Sept. 25-28. American Institute of 
Chemical Engineers; National Meet- 
ing, Hotel Mayo, Tulsa, Oklahoma. 


Sept. 26-30. Instrument Society of 
America; Fall Instrument-Automa- 
tion Conference & Exhibit, Annual 
Meeting, Coliseum, New York, N. Y. 


Sept. 27-30. Prestressed Concrete In- 
stitute; 6th Annual Convention, Stat- 
ler-Hilton, New York, N. Y. 


Oct. 2-6. Water Pollution Control 
Federation; 33rd Annual Meeting, 
Convention Hall, Philadelphia, Pa. 


Consulting 


Engineers’ 


Calendar 


Oct. 3-5. National Association of Cor- 
rosion Engineers and University of 
California; Corrosion Short Course, 
San Francisco, California. 


Oct. 3-5. National Association of Cor- 
rosion Engineers and University of 
Oklahoma; Corrosion Short Course, 
Campus, Norman, Oklahoma. 


Oct. 5. Society of Plastics Engineers, 
Inc.; Technical Conference — “Plas- 
tics vs. Corrosion,” Mark Hopkins 
Hotel, San Francisco, California. 


Oct. 10-14. American Institute of 
Electrical Engineers; Fall General 
Meeting, Chicago, Illinois. 


Oct. 10-14. American Society of Civil 
Engineers; Annual Convention, Hotel 
Statler, Boston, Massachusetts. 


Oct. 25. Association of Consulting 
Chemists & Chemical Engineers, Inc.; 
Annual Meeting and Symposium — 
“The American Consultant Outside 
USA,” Hotel Shelburne, New York, 
New York. 


Nov. 14-17. National Warm Air and 
Air Conditioning Association; 47th 
Annual Meeting, Cleveland, Ohio. 


Nov. 15-16. Purdue University; Sym- 
posium on Engineering Applications 
of Probability and Random Function 
Theory, Campus, Lafayette, Indiana. 


Nov. 15-17. Building Research Insti- 
tute; Fall Conferences, Shoreham Ho- 
tel, Washington, D. C. 


Now. 27-Dec. 2. American Society of 
Mechanical Engineers; Annual Meet- 
ing and 24th National Exposition of 
Power and Mechanical Engineering, 
Statler-Hilton, New York, N. Y. @@ 


CONSULTING ENGINEER 








Meet an expert in light construction a hornet nest is one of the few 


geometric structures built by nonhumans. Hornets chew wood fibers to a pulp, then build their 


nest entirely of this home-made paper. Notice the design of these cells; they’re hexagonal for 
space economy. This hornet nest is light, yet strong enough to protect against the elements. [|] To 
achieve these same features in light man-made structures, we suggest USS AmBridge Steel 
Joists—both standard and longspan. They provide strong, lightweight and economical construc- 
tion suitable for most any type of roof, ceiling or floor. AmBridge Joists have an underslung, open- 
web design for maximum headroom, and to accommodate pipe, ducts and conduit in all directions. 
AmBridge Steel Joists are easy to install. And once in place, they make a safe working platform. 


Want more information? Write to our Pittsburgh Office for your free copy of a 40-page catalog. 


USS is a registered trademark 


General Offices: 525 William Penn Place, Pittsburgh, Pa American Bridge 


Contracting Offices in: Ambridge e Atlanta e Baltimore « Birmingham « Boston « Chicago « Cincinnati 
Cleveland e Dallas e Denver « Detroit « Elmira e Gary e Harrisburg, Pa. e Houston e Los Angeles Division of 
Memphis « Minneapolis « New York e Orange, Texas e Philadelphia e« Pittsburgh ¢ Portland, Ore 


Roanoke e« St. Louis « San Francisco « Trenton ¢ United States Stee! Export Company, New York United States Steel 
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SERVICES FOR 
CONSULTING ENGINEERS 








M. W. KELLOGG 


Piping System Flexibility Analyses 
SEND FOR. BOOKLET 


DESCRIBING THIS SERVICE 


THE M. W. KELLOGG COMPANY 
711 Third Avenue, New York 17, N. Y. 

















AMERICAN AIR SURVEYS INC. 


Aerial Topographic Maps 
Aerial Photos & Mosaics 
for 
e highways « city engineering 
© subdivisions ¢ airports * mining 


907 Penn Ave., Pittsburgh 22, Pa. 
A Nationwide Service 











THE HINCHMAN CORPORATION 
“WORLD-WIDE ACTIVITIES” 


Survey © Design © Supervision 
Specializing In 
Corrosion Control @ F.C.C. Certification Tests 
Electromagnetic Interference Studies 
Francis Palms Building, Detroit 1, Michigan 
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You can meet any combination of 
electrical and construction speci- 
fications with General Electric’s 
full line of underfloor systems 


No matter how progressive your designs may be, you can 
count on getting an underfloor wiring system to fit them from 
General Electric. That’s because G.E. makes all four types. 
Each type is specifically designed for a different type of floor 
construction. For example: 


G-E Standard System fits into poured concrete floors only 
21% inches thick. The duct has an inside cross section area of 
3.357 inches. 

The G-E Two-level System is for buildings where feeding 
problems are more complex. With this system you get com- 
pletely separate services (normally feeding through the lower 
level, distribution through the upper level), and feeding can 
be accomplished from many different locations. This system 
needs a minimum floor fill of 314 inches. 

G-E BIG DUCT gives you lots of capacity in a simple, low-cost 
system that needs only 3 inches of floor fill. The 814 square- 
inch cross section of BIG DUCT can be used by itself or in 
conjunction with the standard system. 


G-E Cellular-steel Floor Wiring System is for buildings with 
cellular-steel floor construction. With this system you can 
have an electric outlet every six inches in any direction, if you 
want to. This system provides maximum capacity with maxi- 
mum flexibility. 


You can get valuable manuals that contain complete layout, 
design, product, and installation data, just by filling in the 
coupon and sending it to General Electric. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


The General Electric Company, Conduit Products Department 
Section CU103-736, Bridgeport 2, Connecticut 


(] Please send me your bulletin on single- and two-level stee! underfloor 
wiring systems. 

|_] Please send me your bulletin on cellular-steel floor wiring. 

(1) Enclosed is a description of my underfloor wiring problem. What do 
you suggest? 

Name 

Title 

c r 

Address. 

City Zone. State. 
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CONCRETE PERFORMANCE REPORT: 


POZZOLITH concrete used in the Tri-Dam Project 
to meet full range of engineering requirements for 
all types of concrete specified... 


saves $86,000 in costs of concrete alone 


ay ‘ 


TULLOCH DAM stretches nearly 1/3 of a mile across the Stanislaus River. 
Here Pozzo.irH Retarder proved particularly benefical in mass concrete 


The Tri-Dam Project in south-central California is one of the most darlag cummet mente Ghee the temperate euened to 120°9. 


interesting hydraulic programs undertaken in recent years. Each of ae 
; h ; diff » bees of dun bal TRI-DAM FACILITY is jointly owned and operated by the Oakdale and the 
Oe ee ey See & eee ~ €in§ South San Joaquin Irrigation Districts, California. Design Engineers: 


constructed in North America today. George T. Goodall Co. & International Engineering Co., Inc. + Project 
Donnells Dam is a graceful concrete arch. Tulloch Dam is a Engineers: Tudor-Goodenough Engineers « Contractors: Donnells Dam 


’ and Beardsley Dam—Tri-Dam Contractors (a joint venture by Morrison- 
concrete gravity structure and Beardsley Dam a rolled earth dam x nudsen Co., Peter Kiewit Son’s Co., Macco Corp., and Stolte, Inc.); 


with a concrete spillway. Tulloch Dam—The Arundel Corp. and L. E. Dixon Co. 


TRI-DAM PROJECT 


Evaluation Tests— approximately 16,000 yards of plain concrete 
had been placed at Tri-Dam when laboratory tests and field trials 
showed that mixes made with PozzoLiTH Retarder would lower the 
rate of temperature rise in the mass concrete. By permitting the use 
of lower cement factors for the same strength, the use of PozZzOLiTH 
also reduced the total heat evolved and provided other basic im- 
provements in quality. It was decided to employ PozzoOLiTH in the 
balance of the 500,000 cubic yards to be placed. 
A wide range of mixes was used at Tri-Dam and ambient tem- 
peratures varied from 110° to below freezing. Pozzo.iTH aided the 
placing operation in all situations encountered. Strength and other 
performance requirements were met with important savings in cost 
of concrete—savings of $86,000 on the entire project, according to 
cost records. 
Throughout the project, Master Builders field men assisted in 
solving on-the-job concrete problems . . . adding their experience — 
and know-how to that of Tri-Dam Project engineers, contractors (a << ‘ 


and concrete suppliers. BEARDSLEY DAM —an earth fill dam with 


On your current and future projects—call in the local Master concrete spillway. The structure is 1,000 
4 ft. long and 280 ft. high. 


- : Builders field man. At no cost, he'll demonstrate—with your 
psdaieeewemne 
eS & ~~ «sMaterials—how concrete produced with PozzoLiTH becomes a more 


aa 


The Master Builders Company 
Division of American- Marietta Co. 


Cleveland, Ohio 


World-wide manufacturing 
and service facilities 


 DONNELLS DAM rises 480 feet Versatile and more useful building material . . . superior in perform- 
above foundation. This project ance, in quality and in economy. 
included construction of a 7-mile ‘ . 
long concrete-lined tunnel, pen- Write for your free copy of the detailed “*'Tri-Dam Concrete 


stock and powerhouse. Performance Report”’. 


*POZZOLITH is a registered trademark of The Master Builders Co. for its concrete admixture to reduce water and control entrainment of air and rate of hardening. 








- PRODUCT OF W-K-M’s 


W-K-M's new 
Pressure Sealing Gate Valve 


Almost without effort . . . you get a tight seal on both sides of 


the line. The secret? A unique seat design that puts line pressure to 


work for you. The greater the pressure, the tighter the seal! 


Seats automatically adjust for wear . . . automatically relieve 
FLOATING SEATS excessive body pressure. And on-the-line overhaul is easy. 
MAKE THE SEAL 


Sante ar c ri” farr Ntearc } r 
Seats are specially slated rubbe 


molded to a hardened steel inser for pressures to 720 psi (cwp) and temperatures to 250° F. Sizes 2” 


Specify W-K-M’s economical new Pressure Sealing Gate Valve 


They float against the gate. When through 30”. At leading supply stores everywhere. 
the gate closes, line pressure forces 
the gate against the downstream seat 
eS ie ee oe eee WRITE FOR CATALOG 1200 


seat maintains its seal against the 
gate for an upstream seal. The valve 





provides a tight seal under little or 
even no line pressure or under vac- 


ian nidiainn pivision of OCf inoustrRies 


| 
J 
INCORPORATED \ 
1 


P. O. BOX 2117, HOUSTON, TEXAS 





Why take Chinese copy? 


Check before you choose! 


If it gives you all of these standard features it is the 


genuine Nesbitt SILL-LINE. .. . 


No checkee, no takee! 





16-gauge enclosures fully braced at least every 
four feet to equal strength of 14-gauge 





The three-sided front locks to a full back panel 
to form the strongest unit-type assembly 





Five styles of enclosure, 11” to 24” heights to 
meet all requirements of capacity and use 





All accessories are expensively die-formed to 
compliment enclosure design and fit perfectly 





Eight-step rust-inhibited baked enamel finish in 
a choice of six modern decorator colors 





Seven stock lengths of enclosure and heating 
element; any wall-to-wall fit without cutting 





Ten types of steam-or-hot-water fin-and-tube 
heating element; and four types of electric 





Wide range of capacities, from 700 to 2900 
Btu per hr. per lineal ft. (steam) 





All ratings approved under the latest edition of 
the IBR testing and rating code 





~~  ™ 





WMenhill SILL-LINE 
is often imitated 


but never duplicated 








, my friend! Compare Nessittr SILL-LINE 
with any other manufacturer’s wall fin type of radiation. 
Decide on the basis of what you can see and feel! 

Start with Nesbitt’s full one-piece back panel which fits 
anywhere, even over mullions, wall-to-wall without cut- 
ting, insuring perfect alinement and saving of wall trim. 
Then examine Nesbitt’s three-sided front enclosure, die- 
formed, with turned edges. Note how this front interlocks 
with the back panel for the full length of the top and 
bottom grilles. Constructed of 16-gauge steel and braced 
from top to bottom at least every four feet, this enclosure 
is as strong as one of 14-gauge — but without extra cost! 

Now examine the Nesbitt accessories — not “after- 
thoughts,” like some accessories, but all smartly designed 
and expensively die-formed to complete the ‘world’s most 
beautiful perimeter radiation.” 

Add Nesbitt’s baked enamel finish — flawless result of 
an 8-step process under strict inspection. 

Compare all the Nesbitt features with any others! 
Remember, like Confucius say: ‘‘Chinese copy cost less, 
worth less, is less. Take real thing, take Nesbitt!” 


Like to have Nesbitt man bring you sample of Sill-line? 
You write us... he come, chop chop! 


Sill-Line Radiation is made and sold by 
John J. Nesbitt, Inc., Philadelphia 36, Pa. 











